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Note to examiners regarding the guidelines adhered to when writing the 
literature review. 
 
Please note, other than the search update and a number of small 
amendments, this review was written prior to my interrupting my studies for 
maternity leave. It therefore conforms to the guidance within the 2010-2013 
research handbook, which I believe to have changed in more recent editions. In 
line with these guidelines, what follows is not a systematic review, but is a 
literature review. Per the guidance of the handbook I am following (2010-2013) 
it provides an extended background literature review to the empirical paper that 
it precedes. 
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Abstract 
 
The purpose of this literature review is to outline the existing literature 
that provides a rationale for investigating secure attachment-based priming as a 
method of improving maternal sensitivity. Specifically this will focus on the 
recognition of emotion in infant faces. The review will begin by describing the 
methodology used for the literature search, comprising search terms, inclusion 
and exclusion criteria and numbers of articles returned and retained. The review 
will then turn to a background to attachment theory and its trans-generational 
transmission, before outlining the links between maternal sensitivity and child 
outcomes. Finally, this paper will feature a review of the literature describing 
how attachment theory can help to explain the association between these 
concepts, alongside the rationale for targeting secure attachment 
therapeutically in mothers of young children. This will include an evaluation of 
the paradigms for testing these concepts, such as facial recognition and types 
of secure attachment priming methods. 
 
Keywords: attachment, maternal sensitivity, emotion recognition, infant 
faces, attachment priming. 
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This review aims to outline the existing literature that provides a rationale 
for investigating secure attachment priming to enhance maternal sensitivity.  
Following a background to attachment theory, this report will turn to the links 
between maternal sensitivity and child outcomes. There will then follow a review 
of the literature describing how attachment theory can help to explain the 
association between these concepts, alongside the rationale for targeting 
secure attachment therapeutically in mothers of young children.  
Search Strategy 
The literature included in this review was gathered using the psychology 
database Psychinfo. The initial search was conducted in March 2011, with an 
update in July 2014. Search terms included: emotion recognition; attachment; 
face recognition; morph movie, attachment priming, maternal sensitivity; 
postnatal depression. Table 1 provides information regarding the search terms 
and number of articles returned and retained after screening for the initial 
search1. Articles were excluded if they pertained to: attentional bias to 
constructs other than facial emotion expression; face recognition that was not 
related to emotion expression or a different meaning of attachment than the 
context herein. Articles were also excluded if they focused on children’s 
development of constructs such as emotion recognition (rather than adult 
patterns), were written in a language other than English with no translation 
available, or were not peer reviewed. 
 
 
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
1 Please note, some crossover existed between the articles included in the 
review, so the total number included is not equal to the sum of papers included 
across search terms. 
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Table 1 
Search information March 2011 
Search term Articles returned Included in review 
Emotion recognition 2545 12 
Emotion recognition AND 
attachment 
19 3 
Face recognition AND 
emotion  
537 7 
Face recognition AND 
emotion AND attachment 
3 0 
Morph movie 2 1 
Attentional bias  1949 7 
Attentional bias AND 
attachment 
17 4 
Attachment priming 61 5 
Maternal sensitivity AND 
attachment AND post natal 
depression 
1 0 
   
Table 1: Search information for initial literature search, March 2011 
Six further articles were identified from citations, whilst the July 2014 
update identified four further papers for inclusion. 
Attachment Theory 
Attachment theory stems from the work of John Bowlby (1969, 1982) and 
Mary Ainsworth (1978) and describes the effects that the connection between 
infants and their caregivers can have on later relationships. Bowlby theorized 
that within the earliest months, the mother-infant bond is forged and 
strengthened, creating enduring patterns of “attachment”. Attachment 
behaviours are innate, and are evolutionary mechanisms designed to beget 
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safety and protection for the vulnerable infant whilst strengthening these 
emotional bonds. Bowlby posited that early relationships are gradually 
internalized to form an “Internal Working Model” of the child, others and the 
world around them. This cognitive framework is how infants learn from their 
caregivers to understand themselves, to be in the world and have relationships, 
on the basis of their interactions together.  
Bowlby’s work, along with that of Ainsworth and colleagues (1978; 1983) 
observing mother-infant interactions, gave rise to the notion of the caregiver as 
a “secure base” who facilitates the formation of the child’s Internal Working 
Model. These studies provided the categorization of three patterns of 
attachment behaviour, or attachment style (Ainsworth, Blehar, Waters, & Wall, 
1978). These are secure attachment, and two forms of insecure attachment: 
anxious and avoidant. Secure attachment occurs when a child is able to explore 
the world whilst their caregiver functions as a secure base, responding to the 
child’s needs promptly, appropriately, consistently and therefore sensitively. 
Disruptions to this sensitive caregiving can lead to the development of anxious 
or avoidant attachment styles.  
Bowlby theorised that the internal working model developed by an infant 
forms the basis for future attachment relationships of all types, including those 
with friends, parents, partners and eventual relationships with their own 
children. Having a secure, positive Internal Working Model engenders an 
effective understanding of distress tolerance and emotion regulation, breeding 
resilience in the face of life stressors, and generally protecting mental health 
and wellbeing. Bowlby also argued that the internal working model provides the 
basis of personality, underpinning later interpersonal functioning and forming 
the adult “secure base script” (Mikulincer, Shaver, Sapir-Lavid, & Avihou-Kanza, 
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2009). In the case of secure attachment, this is the ability to become close to 
others relatively easily, with the confidence that in the event of distress, one will 
be able to receive comfort from a significant other. This is markedly different to 
the experience of people with insecure attachment styles who tend to fear 
abandonment, typically managing this feeling in one of two ways. Those with an 
anxious attachment style would find that a partner in a close relationship would 
struggle to satisfy their need for extreme closeness, potentially becoming 
overwhelmed by their neediness. On the other hand, adults with an avoidant 
attachment style would be characteristically uncomfortable with relational 
closeness, having difficulties with trust and sometimes avoiding close 
relationships completely for these reasons (Mikulincer & Shaver, 2010). More 
recently, a fourth attachment style has been proposed (Main & Solomon, 1990), 
representing a pattern comprising a combination of the insecure attachment 
styles. This is described as a disorganized attachment style, often also called 
“unresolved attachment representations” in adults. By way of the internal 
working model and secure base script, Bowlby purported that the attachment 
style developed by a child would remain stable throughout the life span, and 
that they would seek out adult attachment relationships that mirror earlier ones, 
cementing the attachment style and failing to enable them to feel secure.  
There is some evidence to support Bowlby’s theory that attachment is 
relatively stable across the lifespan (e.g. Sroufe, Egeland, Carlson, & Collins, 
2005; Waters, Weinfeld, & Hamilton, 2000) although findings are mixed, with 
instability more common in “high risk” samples e.g. maltreatment, low parental 
support). Movement appears more likely to occur in the face of significant 
interpersonal life events (Crowell, Treboux, & Waters, 2002; Aikins, Howes, & 
Hamilton, 2009) such as marriage or loss of a loved one. In a meta analysis of 
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the extant stability literature, Fraley (2002) highlighted a “prototype” model to 
offer an important underlying mechanism, whereby the mother-infant bond 
provides an influential blueprint for future relationships, featuring inbuilt flexibility 
and the capacity to become latent in the face of change. There is evidence to 
suggest that one such relationship to be influenced by attachment is that of the 
mother’s bond with her own child, under the hypothesis that her attachment 
style informs her interactions with the infant. 
Maternal Attachment and Transmission 
There is a growing body of research supporting the idea that maternal 
attachment style may be transmitted across generations (Huth-Bocks, 
Levendosky, Bogat, & von Eye, 2004; Madigan, Moran, Schuengel, Pederson, 
& Otten, 2007; Shah, Fonagy, & Strathearn, 2010; Zeanah et al., 1993). Benoit 
and Parker (1994) conducted a longitudinal study involving 96 sets of infants, 
mothers and maternal grandmothers. Utilizing the Strange Situation and Adult 
Attachment Interview (AAI) they found attachment patterns to be stable across 
three generations in 65% of the families. In another study, Shah et al. (2010) 
assessed the attachment style of 47 first-time mothers during pregnancy using 
the AAI, following up their infants at 14 months with the Strange Situation, with 
somewhat different results. They found that whilst continuity of attachment style 
was evident for securely attached mothers and their infants, a pattern of 
inverted styles occurred for insecurely attached dyads. That is, where the 
mother exhibited an anxious attachment style, the infant would often show an 
avoidant pattern of responses and vice versa. This study provides some 
evidence that attachment may be transmitted across generations, although the 
particular style of insecure attachment may differ between the mother and 
infant. Similarly, in another study utilizing the AAI and strange situation, Zeanah 
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et al. (1993) found significant concordance between adult and infant attachment 
styles, apart from in the case of avoidant attachment, where no significant 
relationship existed. In a further longitudinal study, Madigan et al. (2007) found 
an association between AAI-tested maternal unresolved attachment 
representations at 6 months postpartum and disorganized infant attachment at 
12 months within dyads of adolescent mothers and their infants. This suggests 
that disorganized attachment can be more directly mirrored in terms of 
attachment transmission. However, the design of these studies was such that it 
is not possible to draw causal inferences for transmission, and in each case it 
appears that other unknown variables and co-occurring processes may play a 
role. A study by Huth-Bocks et al. (2004) offers an example of one such 
variable. The authors assessed 206 women during their third trimester of 
pregnancy using the AAI, then followed up with measures including the Strange 
Situation at 12 months. They found the relationship between maternal and 
infant attachment to be mediated by the mothers’ representations of their infant 
during pregnancy. This suggests that the nature of attachment transmission 
may not be straightforward or direct, and may occur via other, related 
processes. 
The findings on transmission of attachment are clearly mixed, and do not 
fully clarify the nature of attachment transmission, being based primarily on 
cross-sectional data and failing to fully take account of possible mediating and 
moderating variables. This unexplained variance with regards to attachment 
transmission continues to puzzle researchers, becoming known as the 
“Transmission Gap” (Fonagy et al., 1995). Although causal conclusions cannot 
be drawn, it does appear that an association exists between maternal 
attachment style around the time of childbirth and infant attachment, with the 
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exact pattern for transmission of insecure attachment remaining unclear. 
Further research is therefore valuable in order to attempt to expound this 
complex picture.   
Maternal Attachment and Sensitivity 
Theoretically, attachment transmission could occur via maternal 
sensitivity. Maternal sensitivity is the ability of a mother to identify and respond 
promptly and efficiently to her infant’s distress and care needs (Moran, Forbes, 
Evans, Tarabulsy, & Madigan, 2008). The literature suggests that an optimal 
level of this sensitive responsiveness (Bornstein & Manian, 2013) is an 
important factor in the formation of the mother-child bond, amongst other child 
outcomes (De Wolff & van Ijzendorn, 1997; McElwain & Booth-Laforce, 2006).  
Insecure maternal attachment has been found to be associated with a 
less sensitive maternal response to infant signals, disrupting mother-infant 
relationships (Pederson, Gleason, Moran, & Bento, 1998; van Ijzendorn, 1995). 
For example, Haft and Slade (1989) classified mothers into groups by 
attachment style as indicated by the AAI, and videotaped their interactions with 
their infants. They found that mothers with avoidant attachment patterns were 
not attuned to their baby’s negative affect, whilst anxiously attached mothers 
were attuned to both negative and positive affect, but in a random intermittent 
pattern for both. This suggests that the quality of a mother’s responses to her 
infant may be influenced by her own attachment style, although the data was 
again cross sectional, thus not allowing inferences of causality.  
Maternal sensitivity and child outcomes. Maternal sensitivity is also 
important due to its association with a number of child outcomes. There is some 
evidence that maternal sensitivity has a role to play specifically in the 
transmission of attachment between mothers and their infants. For example, in 
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a study evaluating attachment using the AAI and strange situation in 40 mother-
infant dyads, von der Lippe, Eilertsen, Hartmann and Killen (2010) found similar 
results to studies previously outlined with regards to the significant association 
between maternal and infant attachment styles. However, in this study, the 
relationship was mediated by maternal sensitivity, indicating the importance of 
this factor when striving to understand the transmission of attachment. In 
contrast, a similar study by Ward and Carlson (1995) with adolescent mothers 
and their infants found strong associations between maternal and infant 
attachment styles, and maternal attachment and sensitivity, but failed to find an 
association between maternal sensitivity and infant attachment. The authors 
purport that this anomalous finding might be due to the tendency in their sample 
to share infant caregiving responsibilities with other family members more than 
other groups might. Nevertheless, these studies suggest this to be another area 
of attachment research whereby results are somewhat mixed. 
Maternal sensitivity has also been associated with other child outcomes. 
In an longitudinal study of children aged 15 and 36 months, Belsky and Fearon 
(2002) found that maternal attachment security and sensitivity were associated 
with improved developmental competencies, including reduced problem 
behaviour, improved language and social skills, and school readiness. Eshel, 
Daelmans, De Mello and Martines (2006) conducted a systematic review 
investigating children’s cognitive development. This found positive effects of 
improving maternal sensitivity across a variety of different outcome measures in 
both developed and non-developed countries. 
It is clear then that some associations have been found between 
maternal attachment, sensitivity to infant needs and later child outcomes. 
However, few causal inferences can be made due to the limitations of extant 
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empirical evidence, including small sample sizes, the tendency towards 
observational and cross-sectional research, and lack of intervention studies in 
the area. More robust methodologies for future empirical studies, perhaps 
focusing on specific areas of maternal sensitivity that could be tested more 
experimentally, could help to form a stronger evidence base for investigation of 
this complex area. 
Sensitivity to facially expressed emotions.  One specific, testable 
dimension of maternal sensitivity is sensitivity to infant affect, or emotion 
recognition. Although subject to many of the design limitations outlined above, 
the literature suggests that mothers’ ability to immediately and accurately 
distinguish their infants’ emotional state is associated with the ability to 
effectively respond to a child’s needs. Facial emotion recognition has been 
associated with other factors that constitute elements of maternal sensitivity, 
such as empathy (Gery, Miljkovitch, Berthoz, & Soussignan, 2009; Sucksmith, 
Allison, Baron-Cohen, Chakrabarti, & Hoekstra, 2013), auditory emotion 
recognition (Golan, Baron-Cohen, & Hill, 2007) and mentalization (Turner, 
Wittkowski, & Hare, 2008)2. 
Empirical testing of an individual’s ability to recognize emotion in 
another’s facial expressions uses photographs or movies, the latter often being 
created using morphed photographs of different emotions. Facial emotion 
recognition has been found to be a useful method of differentiating across 
(Klum & Fox, 2010) and within (Schenkel, Pavuluri, Herbener, Harral, & 
Sweeney, 2007) diagnostic groups. However, recognition of infant facial 
emotion is a relatively new paradigm, having been utilized in a limited number 	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
2 Please note, these studies did not necessarily test samples of mothers, but 
are included in order to demonstrate associations between the similar 
constructs. 
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of studies to date and so studies with adult faces will also be included, in order 
to clarify the existing evidence regarding facial emotion recognition. The 
literature reviewed will be examined by way of the different sample populations. 
Studies with samples from the general population. De Witte and De 
Houwer (2008) conducted an “exogenous cueing task” whereby a sample from 
the general population was asked to respond to the location of angry, happy 
and neutral adult faces as quickly as possible. Participants who reported 
insecure attachment styles on the Experiences in Close Relationships scale 
had reduced attention to angry faces, and disengaged, showing less attention 
to relationally threatening stimuli. The pattern of these findings could be due to 
the defensive nature of highly anxious and avoidant individuals whereby they 
might preemptively direct their attention away from relational threat in order to 
avoid experiencing the resulting negative affect. Conversely, Fraley, Niedenthal, 
Marks and Vicary (2006) conducted a series of four studies using a morph 
movie paradigm with online samples, assessing participants’ emotion 
recognition abilities alongside their attachment styles. Adult faces morphed 
between neutral and happy, sad or anxious; participants were asked to 
distinguish the point at which the emotion changed (intensity), and then identify 
it (accuracy). Anxiously attached participants recognized emotions more quickly 
than others, with higher anxiety associated with poorer accuracy. However, 
when asked to identify emotions from a computer-determined point in a movie, 
highly anxious people made more accurate judgments. Overall, the findings of 
the studies with samples from the general population are somewhat 
contradictory, with one finding attachment security was associated with less 
accurate responses to emotional faces, and the other finding improved 
MATERNAL ATTACHMENT AND RECOGNITION OF INFANT EMOTION 
 
18 
recognition of facial emotions. Neither study explicitly explored these factors in 
mothers, or use infant faces. 
Studies with samples of undergraduate students. Leerkes and Siepak 
(2006) conducted a study with 440 female undergraduate students. Participants 
were asked to identify either fear or anger in video clips of crying infants, as well 
as providing information about their own attachment experiences and 
representations. Emotion recognition accuracy was negatively associated with 
both reported history of parental rejection and insecure attachment 
representations. This study did not specifically use mothers as participants, 
although the sample was made up of women and the study well powered.  
In a study asking 176 undergraduates to rate rather than identify 
emotions in faces, Meyer, Pilkonis and Beevers (2004) also collected data on 
attachment security and personality pathology. This study found an association 
between anxious attachment and a tendency to judge faces as less friendly and 
more rejecting, suggesting that attachment anxiety is associated with different 
experiences of facially expressed emotion in others. Although methodologies 
and results are somewhat different, and causality cannot be inferred in either 
analysis, these studies with undergraduate students found associations 
between attachment security and performance on facial emotion tasks.  
Studies with samples of mothers. There is some evidence to support the 
notion that processing of infant emotion may be related to maternal sensitivity. 
Elliot et al. (2014) asked mothers with Borderline Personality Disorder (BPD) to 
identify emotion in happy, sad or neutral infant face photographs. BPD is 
thought to have origins in poor attachment and is linked to diminished mother-
infant relationships, which the authors suggest is due to emotional cue 
perception deficits. Diagnosis of BPD was associated with poorer recognition of 
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emotion, regardless of whether the pictures used were of participants’ own 
infants. This study was somewhat underpowered, and it is unclear how 
participants’ current medication use may affect neurocognitive functioning.   
In another study, Stein et al. (2010) assessed the effects of postnatal 
depression on mothers’ perceptions of positivity in infant facial expressions. 
They compared 30 mothers with depression or anxiety and 15 control 
participants on their ratings of infant facial expressions, presenting the faces for 
varying lengths of time. Mothers with a diagnosis of postnatal depression were 
more likely to rate negative infant faces shown for longer periods more 
negatively than controls. These differences were specific to depression, no 
differences between anxious and control participants were found. The authors 
suggested that these findings might help explain depressed mothers’ difficulties 
in responding to their infants’ signals. In a similar study, Arteche et al. (2011) 
compared 89 depressed, anxious and control mothers of children aged 10-18 
months on their accuracy and intensity scores in a morphed infant faces task. 
Researchers found that overall, participants were more likely to identify happy 
faces accurately and at a lower intensity than sad faces, although depressed 
mothers were less accurate with happy faces. This study found no differences 
between groups with regards to sad faces, and featured a small sample size 
with cross-sectional data. However, results suggest that face-processing 
difficulties present in postnatal depression may be associated with impaired 
maternal responsiveness to positive emotions, which could diminish mother-
child interactions. In another study with depressed mothers, Flanagan, White 
and Carter (2011) ran two facial emotion recognition tasks with adult faces. 
Women experiencing postnatal depression were impaired on recognition of both 
positive and negative emotions compared with other participants, suggesting 
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that postnatal depression may have a differential effect on this type of maternal 
sensitivity. This study can be critiqued in terms of the control group, who were 
not healthy postpartum mothers, which the authors felt could affect the 
ecological validity. Further, although participants were mothers, this study used 
adult faces in the recognition tasks, which has the potential to result in differing 
findings to studies using infant faces.  
Taken together, the picture regarding facial emotion recognition tasks 
with mothers is difficult to reconcile. Different methodologies are demonstrated, 
with varying sampling strategies for diagnosis of participants. However, these 
studies are relevant to consideration of facial emotion recognition and 
attachment in a number of ways. By necessity, the communication of the needs 
of infants is done nonverbally, and in large part facially (Stein et al., 2010). The 
links with BPD have already been mentioned, and associations between 
postnatal depression and insecure attachment styles (Bifulco et al., 2004) and 
the importance of emotion recognition deficits in depression (e.g. Surguladze et 
al., 2004) have been demonstrated in the literature. The dearth of evidence 
regarding infant facial emotion recognition and maternal attachment style 
necessitates the consideration of these other, related studies. Overall, mothers 
with diagnoses related to insecure attachment have tended to show deficits in 
the processing of facially expressed emotion when compared with other 
mothers. However, the findings regarding the nature of this deficit are yet 
unclear.  
In sum, the current findings regarding recognition of facially expressed 
emotions follow something of a mixed pattern. The existing literature is also 
heavily dependent on cross-sectional design, with few studies employing an 
intervention methodology that would allow causal inferences. Future research 
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should set out to address these issues, developing the existing knowledge base 
on the recognition of facially expressed emotions. 
Priming Secure Attachment 
This review has demonstrated the importance of maternal emotion 
recognition. One method of improving this in an empirical setting is via secure 
attachment priming. 
Evidence exists to indicate that attachment styles may be relatively 
context-dependent (Mikulincer, Shaver, & Rom, 2011). This dynamic notion of 
attachment highlights the possibility of interventions designed to alter this 
concept, know as “state attachment” or “felt security” (Luke, Carnelley, & 
Sedikides, 2008). One possibility is the secure attachment prime (Carnelley & 
Rowe, 2010). A number of different methods exist to prime secure attachment 
in adults, falling broadly into explicit and implicit priming methods. Explicit 
priming paradigms include recalling specific memories of secure attachment 
experiences (McGowan, 2002) and implicit methods include subliminal 
presentations of names (Mikulincer et al., 2011), pictures (Mikulincer, 
Hirschberger, Nachmias, & Gillath, 2001) and attachment-related words (Gillath, 
Sesko, Shaver, & Chan, 2010).  Mikulincer et al. (2001) propose that priming 
secure attachment works by activating participants’ “secure base schema”, 
mirroring the experience of relief and comfort afforded by proximity to a loved 
one. Theoretically this will increase an individual’s sense of felt security, 
improving psychological wellbeing and management of the affect that might 
otherwise become overwhelming and activate the hyperactivating and 
deactivating strategies characteristic of insecure attachment.  
Mikulincer et al. (2011) set out to evaluate the different methods by 
comparing two types of security priming in consecutive studies with 
MATERNAL ATTACHMENT AND RECOGNITION OF INFANT EMOTION 
 
22 
undergraduate students. Firstly, participants were screened for attachment 
security, before undergoing a brief, subliminally presented list of names of 
previously identified attachment figures, followed by a creative problem-solving 
task. Control primes used the names of people that did not serve a secure 
attachment function. Attachment priming improved performance on the problem 
solving task for both anxious and avoidantly attached participants. The second 
study employed an explicit security prime, involving visualization of a specific 
interaction with a secure attachment figure versus an acquaintance for the 
control group. Increased positive mood was associated with the secure 
attachment prime compared with the control prime. Furthermore, once again the 
prime improved problem solving, although this effect was moderated by 
attachment anxiety. Those participants who reported anxious attachment 
showed less pronounced improvements than their securely attached peers. 
Therefore, the subliminal attachment prime appears to be more effective than 
the explicit prime, despite the improvement in mood observed. In a similar 
series of five studies, Mikulincer, Shaver, Gillath and Nitzberg (2005) used the 
same subliminal priming paradigm. They found that security priming improved 
compassion and willingness to help someone in distress, even in the absence 
of egoistic reasons for doing so, for both anxious and avoidantly attached 
individuals. This study also used samples from two different countries, 
improving the ecological validity of the findings, although effects appear to be 
reasonably short-lived.  
Experimentally induced security can be extended by repeating a prime 
across several sessions, thereby mirroring the series of interactions within a 
secure attachment relationship. Carnelley and Rowe (2007) tested participants 
in a series of five experimental sessions, ranging across 2 days, with measures 
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of relationship expectations, self-views, and felt security at times 1 and 5, and 
security or control primes at the remaining time points. The security prime 
featured an explicit element, involving writing about a secure attachment figure 
for 10 minutes, and an implicit element, where a specific memory was recalled 
quietly. Control participants wrote about a neutral event. The findings of this 
study indicated that the prime improved positive relationship expectations, 
increasing positive self-views and decreasing attachment anxiety at time 5. 
Taken together, these studies provide support for the use of attachment 
priming, to improve various factors including felt security. Further research is 
needed to test the effects of security priming on factors such as maternal 
sensitivity in samples of insecurely attached mothers. 
Overall, this review has discussed the importance of maternal 
attachment and sensitivity. Some evaluation of a priming paradigm has also 
been offered. Taken together, the evidence within suggests that priming secure 
attachment may help to improve maternal sensitivity in an experimental setting, 
although further research to evaluate this hypothesis is required. It must, 
however, be acknowledged that the findings throughout offer a mixed picture 
and further exploration is crucial. Also, a tendency exists towards dependence 
on observational, cross sectional methodologies, limiting causal inferences 
whilst little space for consideration of other contextual and individual difference 
factors is offered. Future related research should aim to address some of these 
issues in order to improve understanding of this complex area. 
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Abstract 
 
Objective: The overall aim of this study was to investigate whether 
maternal emotion recognition of infant faces in a facial morphing task differed 
by maternal attachment style, and if this was moderated by a secure 
attachment prime, such that it would ameliorate the effects of maternal 
attachment insecurity.   
Method: 87 mothers of children aged 0-18 months completed measures 
of global and mother-specific trait attachment, post-natal depression, mood and 
state attachment alongside 2 sessions of an emotion recognition task. This task 
was made up of short movies created from photographs of infant faces, 
changing from neutral to either happy or sad. It was designed to assess 
sensitivity (accuracy of responses and intensity of emotion required to 
recognize the emotion) to changes in emotions expressed in the faces of 
infants. Participants also underwent a prime manipulation that was either 
attachment-based (experimental group) or neutral (control group). 
Results: There were no significant effects for global attachment scores 
(i.e., avoidant, anxious). However, there was a significant interaction effect of 
condition x maternal avoidant attachment for accuracy of recognition of happy 
infant faces. Explication of this interaction yielded an unexpected finding: 
participants reporting avoidant attachment relationships with their own mothers 
were less accurate in recognizing happy infant faces following the attachment 
prime than participants with maternal avoidant attachment in the control 
condition.  
Conclusions: Future research directions suggest ways to improve 
strength of effects and variability in attachment insecurity.  Clinical implications 
of the study center on the preliminary evidence presented that supports 
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carefully selected and executed interventions for mothers with attachment 
problems.  
Keywords: attachment, maternal sensitivity, priming, emotion recognition, 
infant faces. 
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Introduction 
The importance of the mother-child relationship has been demonstrated 
in a number of longitudinal studies by its link to healthy child development 
(Connel & Goodman, 2002; Feldman et al., 2009; Halligan, Murray, Martins, & 
Cooper, 2007; Kanat-Maymon & Assor, 2010; Lahey et al., 2008; Pawlby, 
Sharp, Hay, & O’Keane, 2008). The attachment bond between a mother and 
her infant in particular has been shown to be a key mechanism driving child 
outcomes (Belsky & Fearon, 2002; Benoit & Parker,1994; Eshel, Daelmans, De 
Mello, & Martines, 2006; Murray, Halligan, Adams, Patterson, & Goodyer, 
2006). Observational research has indicated that mothers who form healthy 
attachments with their infant respond sensitively to their baby’s needs as they 
arise (Bailey, Moran, Pederson, & Bento, 2007; Cohn & Tronick, 1983; De Wolff 
& van Ijzendorn, 1997; Mills-Koonce, Gariepy, Sutton, & Cox, 2008). Due to the 
central importance of the attachment relationship in a child’s wellbeing, a 
considerable body of research exists investigating the factors affecting a 
mother’s ability to be appropriately sensitive to her infant (Bornstein & Manian, 
2013; McElwain & Booth-Laforce, 2006; Murray, Fiori-Cowley, Hooper, & 
Cooper, 1996). The evidence indicates that the mother’s own attachment style 
is associated with her ability to respond sensitively (Murray et al., 2006; 
Pederson, Gleason, Moran, & Bento, 1998; van Ijzendorn, 1995), although the 
mechanisms through which this happens are as yet unclear. In the present 
study, the role of a mother’s attachment style on her ability to accurately 
recognise infant emotion is investigated. Infant emotion recognition is 
hypothesized to be an important mechanism underlying maternal sensitivity, 
and therefore helping to support a healthy mother-infant relationship. 
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Bowlby’s (1969, 1982) Attachment Theory offers three categories of 
attachment representations, or styles: secure, insecure-avoidant and insecure-
anxious. Attachment theory centres on the “Internal Working Model”, created 
within the mother-infant dyad during infancy, which underpins later 
interpersonal functioning and forms the adult “secure base script” (Mikulincer, 
Shaver, Sapir-Lavid, & Avihou-Kanza, 2009). In the case of secure attachment, 
the secure base script provides the ability to become close to others relatively 
easily, with the confidence that in the event of distress, one will be able to 
receive comfort from a relationship partner or close friend. This is markedly 
different to the experience of people with insecure attachment styles who tend 
to fear abandonment, typically managing this feeling in one of two ways. Those 
with an anxious attachment style might find that a partner in a close relationship 
would struggle to satisfy their need for extreme closeness, potentially becoming 
overwhelmed by their neediness. On the other hand, adults with an avoidant 
attachment style would be characteristically uncomfortable with relational 
closeness, having difficulties with trust and sometimes avoiding close 
relationships completely for these reasons (Mikulincer & Shaver, 2010). 
Attachment representations are thought to inform all close relationships, 
including those with one’s own children. 
There is evidence that maternal attachment style is linked to a mother’s 
relationship with, and ability to respond sensitively to, her infant. In a meta-
analysis, van Ijzendorn (1995) found that parental insecure attachment style 
was associated with a less sensitive response to signals of infant needs across 
a range of indicators. A mother’s ability to identify and respond promptly and 
efficiently to her infant’s distress and care needs is termed maternal sensitivity 
(Moran, Forbes, Evans, Tarabulsy, & Madigan, 2008). Maternal sensitivity is 
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associated with a number of infant and child outcomes. In an analysis of data 
collected with children at age 15 and 36 months, Belsky and Fearon (2002) 
found that maternal sensitivity was associated with improved developmental 
competencies, including reduced problem behaviour, improved language and 
social skills, and school readiness. Eshel et al. (2006) conducted a systematic 
review investigating children’s cognitive development, finding positive results of 
improving maternal sensitivity across a variety of different outcome measures in 
both developed and non-developed countries.  
Further, Bailey et al. (2007) observed interactions between young 
mothers and their 12-month old babies at home, having previously assessed 
mothers’ attachment style using the Adult Attachment Interview. They used a Q-
sort methodology to classify the observed dyadic interactions, and found that 
mothers who were securely attached lacked certain types of reaction to their 
infant, which might otherwise take the place of more sensitive responses. 
Examples of responses characteristic of mothers with insecure attachment 
styles included aloof, disconnected or rejecting interactions. Theoretically these 
might be indicative of the mother’s attachment style, activated by the infant’s 
emotional expression. Such factors might interrupt the mother’s attunement and 
therefore sensitivity to her child’s needs (Holmes, 2001). Pederson et al. (2008) 
found a link between elements of maternal avoidant attachment style and poor 
sensitivity to infant needs. Whipple, Bernier and Mageau (2011) found similar 
results when they assessed maternal attachment by the AAI and sensitivity 
using observations. They reported a significant association between the 
dismissing dimension (associated with avoidant attachment) on the AAI and 
less sensitive maternal responses. By way of explanation, the authors suggest 
that mothers with this form of insecure attachment may require a degree of 
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emotional distance to manage their own experience, rendering them incapable 
of remaining attuned to their own infant’s emotional state.  
Although theoretical explanations emerge, more empirical evidence is 
required to elucidate the specific mechanisms underlying the relationship 
between maternal attachment and sensitive responsiveness. It is important to 
better understand these mechanisms in order to uncover possible areas for 
intervention, in the hope of improving maternal sensitivity. 
Sensitivity to infant affect, or emotion recognition, represents a 
dimension of maternal sensitivity that can be tested experimentally. A mother’s 
ability to immediately and accurately distinguish her infant’s emotional state 
from largely non-verbal cues may impact her ability to effectively respond to her 
child’s needs (Surguladze et al., 2004). Emotion recognition can be evaluated 
using an experimental paradigm employing images of emotional facial 
expressions, with moving images thought to provide superior access to cues 
required to make judgments (Watson & Tellegen, 1985). 
A body of literature exists regarding the use of the emotion recognition 
paradigm with mothers. Stein et al. (2010) conducted a study assessing the 
effects of postnatal depression on mothers’ perceptions of infant facial 
expressions. They used a morph movie paradigm yielding scores on accuracy 
of emotion recognition and intensity of emotion required to make the 
identification. The authors found deficits in accuracy rates for women with 
depression. Arteche et al. (2011) conducted a similar study with groups of 
depressed and anxious mothers. They found that overall participants were more 
likely to identify happy faces accurately and at a lower intensity than sad faces, 
and again that diagnosis was associated with mothers’ emotion recognition. 
Specifically, in this study, mothers with depression were less accurate than 
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others when identifying happy faces, whilst mothers with Generalised Anxiety 
Disorder (GAD) were able to identify emotion in happy faces at a lower intensity 
than control participants. No differences were found for sad faces. Studies 
assessing emotion recognition in parents at risk of becoming physically abusive 
have also found that parent-child interaction may be associated with deficits in 
parents’ ability to correctly identify emotion in infant faces (Asla, de Paul, & 
Perez-Albeniz, 2011; Balge & Milner, 2000). These authors purport that such 
deficits may fit into a wider schema of misinterpretation of children’s behaviour.  
 Adult attachment style appears to be associated with performance on 
facial emotion recognition tasks. Fraley, Niedenthal, Marks and Vicary (2006) 
conducted a series of four studies using a morph movie paradigm with online 
samples of adults from the general population, in order to assess participants’ 
emotion recognition abilities alongside their attachment styles. Increased 
attachment avoidance and anxiety were associated with poorer recognition of 
facial emotions, although this study did not explicitly explore these kinds of 
biases in mothers, or use infant faces. Elliot et al. (2014) showed pictures of 
infant faces displaying happy, sad or neutral emotions to mothers who had 
been diagnosed with Borderline Personality Disorder (BPD). BPD is thought to 
have origins in poor attachment, but as the authors point out, is also associated 
with diminished mother-infant relationships, when the mother carries this 
diagnosis. Participants with BPD demonstrated negative emotion recognition 
biases compared with control participants. That is, participants with BPD had a 
tendency to misinterpret neutral faces as expressing sadness, which might be 
indicative of the negative feelings aroused in ambiguous interpersonal 
situations for people with both BPD and other insecure attachment-based 
difficulties. When examining the current literature on facial emotion recognition, 
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it becomes clear that the pattern of results is somewhat mixed and unclear. The 
present study aims to add to the existing body of work by further exploration of 
this complex area. 
Some theoretical understanding of why a mother’s own attachment style, 
on the basis of her experiences of relationships as a baby, might influence her 
emotion recognition ability is available. Shaver and Mikulincer (2002) proposed 
an integrated model of the activation and dynamics of the attachment system. 
This covers the reactions of people with both types of attachment insecurity in 
the face of threat, and the secondary strategies used if no attachment figure is 
available. According to this model, people with an anxious attachment style will 
manage their distress with “hyperactivating strategies” (Cassidy & Kobak, 1988) 
whereby they will strive to seek out proximity to a loved one, activating their 
attachment system. In babies, this is simply expressed in its most basic form as 
distress, but as a person grows, they develop more sophisticated strategies that 
may be internalized and therefore less overt (Holmes, 2001).  These can form a 
very intense and exhausting experience, which features hypervigilance and 
frequent detections of emotional threat from others, particularly during 
interpersonal transactions. The individual might spend a lot of mental energy 
ruminating on current and past experience and holding these thoughts in their 
working memory, whilst feeling overwhelmed with anxiety and distress about 
being abandoned (Mikulincer, Shaver, & Pereg, 2003).  The model also 
purports that people with an avoidant attachment style might use “deactivating 
strategies” when faced with threat combined with the appraisal of proximity 
seeking as a non-viable option. These strategies include inhibition and 
avoidance of searches for closeness, intimacy and support, whilst trying to 
manage the distress that they are experiencing alone. An adult will actively 
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orient their attention away from relational threat, whilst simultaneously 
suppressing thoughts and memories relating to their own vulnerability (Shaver 
& Mikulincer, 2002).  
In terms of emotion recognition, conceivably insecurely attached mothers 
might see aspects of interaction such as unpredictable changes in their infant’s 
emotional state as a threat, activating or deactivating their attachment systems 
via these strategies. The consequences of behaviour, affect and cognitive load 
might impact directly on their interactions with their child, decreasing their 
capability to interpret and sensitively respond to the infant’s needs. Specifically, 
there are some key differences that we might expect to see between the two 
attachment styles according to the model outlined above. Firstly, it follows that, 
due to the hypervigilance involved in the hyperactivating strategies, participants 
with increased anxious attachment might identify changes in faces at a lower 
intensity than others. Further, if anxiously attached individuals have a tendency 
to see relational threat in others, as the model suggests, hyperactivating 
strategies could lead to impaired accuracy when identifying facially expressed 
emotion. Effects of the deactivating strategies are a little harder to predict. The 
combination of the increase in cognitive load required for thought suppression, 
and orientation of attention away from interpersonal threat could make the task 
more difficult in general, particularly given the ambiguous (neutral) nature of 
each face as it appears in a task such as the morph-movie paradigm. It is also 
possible that as a result of many years of orienting attention away from 
perceived relational threat, people using deactivating strategies might be less 
practiced at identifying emotion expressed in others’ faces. Therefore we might 
expect people with an avoidant attachment style to be poorer at emotion 
recognition in general than people who are securely attached, both in terms of 
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their accuracy and the intensity of emotion required for them to recognize a 
change in an other’s emotion. 
The literature outlined above offers evidence that the relationship 
between a mother and her infant is linked to a number of outcomes, and the 
attachment relationship may offer one mechanism by which this association 
occurs. Some studies have found that attachment styles are transferred from 
mother to child either mapping directly, (e.g. Benoit & Parker, 1994) or with a 
slightly more complex pattern (e.g. Shah, Fonagy, & Strathearn, 2010). 
Although the exact nature of this transmission continues to puzzle researchers, 
accordingly being called the “transmission gap” (Fonagy et al., 1995), many 
authors continue to argue for the importance of the maternal relationship and 
the attachment therein. 
Researchers have recently begun to suggest that adult attachment may 
be multidimensional, comprising the traditionally held, stable attachment 
patterns, alongside those that are more context- and relationship-dependent 
(Mikulincer, Shaver, & Rom, 2011). One such example where an individual’s 
attachment style might be context-dependent is during the experience of 
becoming a mother. There is a dearth of empirical research regarding the 
specific role of attachment to a mother’s own mother during the antenatal 
period, but it has been theorized that certain elements of the internal working 
model may become salient at this time (Stern, 1995). For example, in a study 
investigating pregnant women’s attachment to their unborn child during the 
prenatal period, Priel and Besser (2001) found that participants’ existing 
representations of their own mothers mediated the relationship between their 
internal working model and self-reported relationship to their infant antenatally. 
Taken together with the mixed evidence for the role of the mother-infant 
MATERNAL ATTACHMENT AND RECOGNITION OF INFANT EMOTION 
 
42 
relationship for transmission of attachment patterns, a rationale for considering 
mothers’ attachment to their own mothers specifically is highlighted. The 
present study shall therefore look at both global and mother-specific 
attachment, in order to explore the idea further. 
The concept of a transient attachment also gives rise to the possibility of 
interventions to alter the nature of this so-called “state attachment” or “felt 
security” (Luke, Carnelley, & Sedikides, 2008). A possible method of modifying 
response biases within maternal attachment style is secure attachment priming 
which may serve to adjust emotion recognition by targeting a possible cause of 
the problem: insecure attachment. Attachment primes have demonstrated 
improvements to outcomes for insecurely attached individuals, including 
problem solving (Mikulincer et al. 2011) and compassion for others (Mikulincer, 
Shaver, Gillath, & Nitzberg, 2005). 
Although the literature outlined above indicates that secure attachment 
can be experimentally induced using a priming paradigm, this study aims to 
build on the maternal sensitivity literature by testing such a manipulation with 
mothers of young infants. This study will also examine these effects specifically 
within the maternal attachment relationship, as this bond is a medium by which 
attachment styles may be transmitted.  
Aims and Hypotheses  
The overall aim of this study was to investigate whether a secure 
attachment prime ameliorated the differences in infant emotion recognition, as 
measured by a facial morphing paradigm in insecurely attached mothers.  
Hypotheses on the basis of prior empirical evidence, and the expected 
effects of hyperactivating and deactivating strategies were as follows: 
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1. In general, participants will respond more accurately for happy faces 
than for sad faces, and at a lower intensity for happy faces than for 
sad faces. 
2. Maternal insecure attachment is predicted to be associated with 
impaired maternal sensitivity to facially expressed infant emotion. 
Mothers with higher levels of anxious attachment will recognize 
changes in infant facial emotion expression at a lower intensity than 
other participants, but with lower accuracy. Mothers with higher levels 
of avoidant attachment will recognize changes in infant facial 
expression at a higher intensity than other participants, and with lower 
accuracy. Although the findings from the literature are mixed, and no 
clear guide exists with regards to attachment styles and happy or sad 
faces, this will be explored in the present study. 
3. It is predicted that the attachment prime condition will moderate the 
relationship between attachment style and both intensity and 
accuracy. Specifically, the attachment prime will ameliorate the 
differences in intensity and accuracy of facial emotion recognition in 
insecurely attached mothers, compared to those in the control 
condition. 
4. It is predicted that mothers with higher levels of anxious attachment 
with their own mothers will recognize changes in infant facial emotion 
expression at a lower intensity than other participants, but with lower 
accuracy. Mothers with higher levels of avoidant attachment with their 
own mothers will recognize changes in infant facial expression at a 
higher intensity than other participants, and with lower accuracy. 
Although the findings from the literature are mixed, and no clear 
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guide exists with regards to attachment styles and happy or sad 
faces, this will be explored in the present study. 
5. It is predicted that the attachment prime condition will moderate the 
relationship between mother-specific attachment and both intensity 
and accuracy. Specifically, the attachment prime will ameliorate the 
differences in intensity and accuracy of facial emotion recognition in 
mothers reporting insecure attachment with their own mothers, 
compared to those in the control condition. 
Method 
Participants. A community sample of 873 mothers of infants up to 18 
months old participated in this study, as this is the age at which attachment 
bonds begin to develop in infants, and their temperaments and emotional 
expressions become more stable (Sroufe, Carlson, Levy, & Egeland, 1999). 
Participants were recruited through local childcare and parental support facilities 
(e.g. Surestart centres).   
A power analysis was conducted using GPower software (Faul, 
Erdfelder, Lang, & Buchner, 2007). In order to ascertain an appropriate effect 
size for the analysis, the literature was examined. A study using the infant facial 
morphing paradigm (Stein et al., 2010) with mothers with postnatal depression 
indicated a medium effect size. This was also in line with studies differentiating 
between different attachment styles (Fraley et al., 2006), and involving the 
attachment-priming task (Mikulincer et al., 2011) both of which also yielded 
moderate effect sizes. Therefore, an effect size of 0.5 was included in the power 
analysis, to indicate the variability explained by the interaction between 	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  3	  Two additional people, one who was a mother of a slightly older child and one 
who was not a parent completed the study prior to the participants for piloting 
purposes. Their feedback was used to make minor changes to the procedure.	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attachment and condition, after controlling for dependent variable scores at 
baseline. The analysis indicated that for a multiple regression with four 
predictors, a sample size of 55 was sufficient (for adequate power of 0.8; 
Cohen, 1998) and 89 people would be the optimum (for power of 0.95). In total, 
90 women participated. Due to adverse circumstances during the testing 
process, three participants’ data could not be used in the analyses, so the final 
sample size was 87 people.  
Measures. 
Relationship structures questionnaire (ECR-RS; Fraley, Heffernan, 
Brumbaugh, & Vicary, 2011). The ECR-RS questionnaire assesses trait 
attachment style and consists of 40 items, originally derived from the Revised 
Experiences in Close Relationships Scale (ECR-RS; Fraley, Waller, & Brennan, 
2000). The ECR-RS assesses two dimensions of attachment (avoidant and 
anxious) in four relational contexts: mother, father, romantic partner, and best 
friend. Items are rated on a 7-point Likert scale ranging from 1 (strongly 
disagree) to 7 (strongly agree). For each context-related section, the same ten 
items appear, comprising the two subscales of avoidant and anxious 
attachment. Items 1-6 relate to avoidant attachment (including reverse-keyed 
items 1-4) whilst items 7-9 relate to anxious attachment.4 Summing subscale-
relevant items yields anxious and avoidant scores for each section, which in 
turn can be summed to provide global anxious and global avoidant scores. 
Internal consistency on both subscales is good, with Cronbach’s alpha 
coefficients of at least .89 across a series of four studies (Fraley et al. 2006).  In 
the present study, Cronbach’s alpha scores were .93 for the (global) anxious 
attachment subscale and .92 for the (global) avoidant subscale. Concurrent 	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
4 Please see appendix D for item wording. 
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validity has also been demonstrated by correlations with aspects of the 
Investment Model Scale, a measure of relationship functioning, and the Centre 
for Epidemiological Studies Depression Scale used to measure intrapersonal 
functioning (Fraley, Waller, & Brennan, 2000).  
Edinburgh Postnatal Depression Scale (EPDS; Cox, Holden, & 
Sagovsky, 1987). The EPDS is a 10-item measure of depression within the 
postnatal period. Because of depression’s correlation with both attachment style 
and maternal sensitivity (Bifulco et al., 2004), it was included as a covariate. 
The EPDS has been shown to be valid within and outside of the postnatal 
period (Murray & Cooper, 1997). Internal consistency is good, with an alpha 
coefficient of .88 (Murray & Carothers, 1990). In the present study, the 
Cronbach’s alpha coefficient was found to be .85 for this sample. The EPDS 
assesses mood difficulties over the past week on a 4-point Likert scale and is 
scored by summing items after accounting for those that are reverse-scored. A 
score of greater than 12 represents a level of symptomology indicative of post-
natal depression. 
Positive and Negative Affect Schedule (PANAS; Watson, Clark, & 
Tellegen, 1988). The PANAS is a widely used measure of affect, which for the 
purposes of this study was used to measure current affect. There are positive 
and negative subscales totaling 20 items. A Likert scale from 1 (very slightly or 
not at all) to 5 (extremely) indicates the extent to which participants have felt 
this way within the indicated timeframe, and subscale items are summed. Both 
the positive and negative subscales have high internal consistency, with 
Cronbach’s alpha scores of .89 and .85 respectively (Crawford & Henry, 2004). 
In this study, Cronbach’s alpha scores5 were .82 for the positive subscale and 	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
5 Calculated using baseline scores 
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.86 for the negative subscale. Concurrent validity of the PANAS has been 
demonstrated, by correlations with other measures of positive and negative 
affect (depression, anxiety and stress). The PANAS is stable across different 
age groups, although norms may be different for Western cultures compared 
with others such as Chinese/Korean (Bagozzi, Wong, & Yi, 1999). 
Felt Security Scale (FSS; Luke et al., 2008). The FSS is a 16-item 
measure of state attachment consisting of four subscales: love, care, feeling 
safe and self-esteem. Participants rate each item on a 6-point Likert scale 
ranging from 1 (not at all) to 6 (very much), yielding overall scores to indicate a 
snapshot of state attachment. Psychometric data is not yet available for this 
measure although it has been used in previous research (Luke et al., 2008). 
Reliability and validity analyses will be conducted in order to evaluate the 
measure further. 
Facial Morphing Task. The facial morphing paradigm is considered an 
effective method of assessing emotion recognition due to the fact that many of 
the judgments made by people when processing emotions focus on movements 
(Watson & Tellegen, 1985). The facial morphing task assesses an individual’s 
ability to accurately identify changes in another’s emotion. This study used a 
method whereby pictures of infant faces morphed from neutral to either happy 
or sad, and participants were asked to stop the movie when the emotion was 
identifiable (providing an intensity score) and then to name that emotion. The 
number of correct responses was summed, yielding an accuracy score.   
The task was created by researchers from the Department of Psychiatry 
at the University of Oxford using ePrime software, and has been utilized in a 
number of studies (e.g. Arteche et al., 2011). Ten faces, five happy and five sad 
were shown in a grayscale format and morphed from neutral to 100% intensity 
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in increments of 2%.  Increments were shown for 500ms and the task was 
designed to avoid a perfect correlation between time and intensity, and to 
match faces for size and luminosity. Following presentation of an introductory 
screen of instructions, participants were asked to watch each face change in 
turn, and press the space bar at the point when they felt able to identify whether 
the face was showing happiness or sadness. The emotion was identified by 
pressing a corresponding key (1 for happy; 2 for sad) as detailed on the screen. 
Two practice trials were included prior to the task proper; scores from the 
practice trials were removed from the dataset prior to analysis.  
Procedure. An experimental method was used to evaluate the accuracy 
of emotion recognition and intensity of emotion required for recognition in infant 
faces, using a facial morphing paradigm.  
Participants were randomly assigned to a condition, determining which 
priming task they would complete. The priming task comprised either a secure 
attachment (experimental) prime, or a neutral (control) prime. In line with the 
procedure adopted in previous research (e.g. Mikulincer et al., 2011), the 
experimental prime involved the visualization of, and 10 minutes spent writing 
about, a person who represented a secure attachment figure for the participant. 
In contrast, the control group participants were asked to visualize and write 
about a recent trip to the supermarket6.  
All participants were initially screened for postnatal depression, in order 
to include this in the analyses as a covariate, as depression has been found to 
interrupt attachment (Matrins & Gaffans, 2000). They also completed the trait 
attachment measure and baseline mood and state attachment measures prior 
to beginning the facial morphing task.  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  6	  See appendices for full prime instructions.	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Next participants completed the facial morphing task, to provide a 
baseline measure of their emotion recognition. They were then asked to 
complete the relevant priming task; depending on which condition they had 
been assigned to, immediately followed by the mood and state attachment 
measures once more. This second block of measures were included to provide 
manipulation checks for the prime, as they allowed comparison of mood and 
state attachment before and after the manipulation.  
Experimentally induced attachment security is effective for a relatively 
short time, but can be extended by repeating the prime across a series of 
sessions, thereby mirroring the series of interactions that an infant undergoes 
with a caregiver (Carnelley & Rowe, 2007). Accordingly, the prime was briefly 
reinstated following the second set of measures, thus ensuring that it was active 
when beginning the second facial morphing task. Participants were asked to 
spend a short time bringing the appropriate person/ event back to mind.7 
Finally, participants were asked to complete the facial morphing task for 
a second time. This was in order to assess the effect of the prime on 
participants’ emotion recognition ability. After completing the study, participants 
were given a verbal debrief and their attention drawn to the information sheet 
where contact details of the experimenter and some support organisations were 
provided. They were given the opportunity to ask questions, and to provide 
contact details for receipt of an information sheet following conclusion of the 
study. 
Ethical Considerations. The Ethics Committee at the University of 
Exeter granted ethical approval prior to participant recruitment. Study data was 
stored anonymously in a locked filing cabinet and on a password-protected 	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  7	  For consistency, participants in both conditions were required to complete this 
step.	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computer.  Personal data was entered into a separate database from score 
data. All participants gave informed consent (see appendices for information 
sheet and consent form) whilst details of support organisations were provided 
on the information sheet (see appendices) and reiterated during debrief. 
Departmental risk procedures were followed, and the experimenter attended 
risk protocol training, due to the sensitive nature of the EPDS. This measure 
was used as a screen to ensure the welfare of vulnerable participants was 
respected. 
Results 
 The mean age of participants was 32.4 (SD=4.8) years with the mean 
age of their youngest child being 11.4 (SD= 4.6) months. 
Outliers and Data Cleaning. One participant appeared to have 
misunderstood the requirements of the facial morphing task, whilst one was 
deemed to be extremely distracted by her child during the entirety of the 
procedure, resulting in several pauses to the computer task and general 
reduced concentration.  The laptop malfunctioned during one participant’s 
testing session. The data from these three participants was deemed unusable 
and removed, reducing the sample size from 90 to 87 people. The four main 
dependent variables (DV; happy accuracy, sad accuracy, happy intensity and 
sad intensity) were checked for outliers using stem and leaf plots. Each DV did 
exhibit a small number of outliers although these did not follow a systematic 
pattern and were contrasted by variable. On comparison of each mean with its 
equivalent 5% trimmed mean, all were within 1 standard deviation, suggesting 
that outliers were not having an extreme effect on the data. Data was also 
eyeballed for each participant with an extreme score and again no pattern 
emerged. Notes made by the experimenter during testing did not indicate any 
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adverse circumstances during these participants’ sessions. Finally, the 
normality of distributions was not significantly improved by removing these 
outliers whilst the sample size was substantially affected (reduced to 78). 
Overall it was deemed appropriate to retain these data points within the dataset. 
None of the dependent variables were normally distributed (showing 
significant results in tests of normality). Accuracy scores were negatively 
skewed, with happy face skewness of -3.2 (SE = .26) and sad face skewness of  
-2.0 (SE = .26). Intensity scores were positively skewed, with happy face 
skewness of 4.7 (SE = .26) and sad face skewness of 3.7 (SE = .26). However, 
it is possible that this is a genuine representation of both accuracy and intensity, 
as we would likely expect people to generally get more than half of their 
responses correct and respond reasonably quickly. Moreover Field (2005) 
points out that in larger samples (that is, those that are well powered), tests of 
normality have a tendency towards significant results and should be treated 
with caution. Overall, the fact that the normality assumption is violated is to be 
borne in mind when interpreting results, but need not prevent analyses being 
conducted. 
Descriptive Statistics. Table 1 provides descriptive data for the four 
dependent variables, alongside correlations with global and maternal anxious 
and avoidant attachment. As can be seen, the only significant correlation exists 
between maternal avoidant attachment and happy face intensity at time 2. For 
the two intensity scores (happy and sad faces), the standard deviations are 
notably large, suggesting a high degree of variability on the intensity required by 
participants to identify the emotions displayed in the infant faces. 
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Table 1: Descriptive Statistics and Correlations 
Anxious and avoidant attachment on the ECR were extremely highly  
correlated for global scores (r = .97, p<.001) but not maternal scores (r = -.05, p 
= .64). This suggests that in this population the two subscales may be 
evaluating the same construct, although this appears to only be the case for 
global not maternal anxious and avoidant attachment. 
Accuracy and Intensity of Emotion Recognition In Infant Faces. 
Hypothesis one regarding whether, in general, participants would find happy 
infant faces easier to recognize than sad infant faces (accuracy and intensity) 
Table 1 
 
Descriptive statistics and correlations for DVs by global and maternal anxious and 
avoidant attachment 
  
 
 
Mean 
 
 
 
Standard 
Deviation 
Correlations 
Global  
anxious 
Global 
avoidant 
Maternal 
anxious 
Maternal 
avoidant 
r p r p r p r p 
Happy 
faces 
accuracy 
time 1 
0.92 0.12 -.13 .22 -.10 .37 -.08 .47 .05 .65 
Happy 
faces 
accuracy 
time 2 
0.93 0.12 .23 .83 .04 .71 -.05 .68 .03 .75 
Happy 
faces 
intensity 
time 1 
989.96 385.41 .05 .66 .04 .70 -.01 .91 .01 .90 
Happy 
faces 
intensity 
time 2 
930.96 749.64 .03 .80 .08 .45 -.03 .80 .65 <.001 
Sad faces 
accuracy 
time 1 
0.81 0.12 .11 .30 .12 .26 -.03 .80 .06 .58 
Sad faces 
accuracy 
time 2 
0.81 0.12 .14 .20 .15 .16 -.02 .83 .08 .48 
Sad faces 
intensity 
time 1 
1171.57 797.32 .00 .97 .01 .95 -.04 .70 -.05 .66 
Sad faces 
intensity 
time 2 
968.63 632.26 .03 .82 .03 .81 -.03 .76 -.05 .64 
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was tested using two paired-samples t-tests of baseline scores. A significant 
difference was found between happy (M=0.92, SD=0.12) and sad (M=0.81, 
SD=0.12) faces on accuracy scores (t(87)=8.73, p<.001).  Participants were 
more accurate when identifying happy faces than sad faces. A significant 
difference in recognition intensity was found between happy (M=989.42, 
SD=385.41) and sad (M=1171.57, SD=797.32) faces (t(87)=-2.10, p=.04). 
Participants identified happy faces at a significantly lower intensity than sad 
faces. Therefore, in line with previous literature (Arteche et al., 2011), 
participants in this study found happy faces easier to recognize, and were more 
accurate at recognizing happy faces than sad faces, supporting the first 
hypothesis. 
Effect of Prime on Emotion Recognition for Global Attachment 
Scores. Hierarchical multiple regression analyses8 were used to test the 
second and third hypotheses, regarding the effect of prime condition on emotion 
recognition (accuracy and intensity).  Condition was dummy coded as follows: 
experimental (secure attachment prime) = 1; control (neutral prime) = 0. 
Manipulation checks. Firstly, manipulation checks were conducted using data 
from the mood (PANAS) and state attachment (FSS) measures at baseline and 
time 2.  Multiple regression analyses were used to test whether condition 
predicted mood and state attachment for participants on the whole. Table 2 
provides statistics for the manipulation check when FSS at time 2 was the 
dependent variable. 
 
 
 	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
8 For all multiple regression analyses, interaction terms were created using 
variables that were centred in order to reduce non-essential multicolinearity. 
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Table 2 
 
Regression statistics for state attachment 
 
  
 t Standardized 
β 
p R2 ΔR2 
Step 1 .80 .80 
Constant 2.28  .03   
FSS time 1 18.14 .90 <.001   
Condition 3.09 .15 .003   
Step 2 .83 .03 
Constant -1.01  .32   
FSS time 1 16.83 1.08 <.001   
Condition 4.27 2.19 <.001   
Condition x FSS time 1 -3.98 -2.03 <.001   
Table 2: Regression statistics for state attachment 
As can be seen in table 2, the hierarchical multiple regression revealed 
that step 1, comprising state attachment at baseline and condition, contributed 
significantly to the regression model, F(2,85)=164.63, p<.001 and accounted for 
80% of the variance. In step 1, both FSS at time 1 and condition were 
significant predictors. Adding the interaction term to the regression model 
explained an additional 3% of the variance and this change in R2 was also 
significant ΔF(1,84)=15.87, p<.001. Therefore, the relationship between FSS at 
time 1 and FSS at time 2 was moderated by condition for the sample as a 
whole. An interaction plot is provided in figure 1. A simple slopes analysis 
(Aitken & West, 1991) was conducted in order to explicate the effect of the 
moderator. In the control condition, there was a very strong significant 
association between state attachment at time 1 and state attachment at time 2, 
b = 1.06, SE(b) = 0.04, t = 29.28, p <.001. In the experimental condition, state 
attachment at time 1 was also significantly associated with state attachment at 
time 2, but this relationship was slightly weaker, b = 0.70, SE(b) = 0.08, t = 8.45, 
p <.001. 
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Figure 1. Interaction plot for FSS time 1 and condition when predicting 
FSS time 2. 
Table 3 provides regression statistics with positive mood at time 2, as 
measured by the PANAS, as the dependent variable. As can be seen in table 3, 
the hierarchical multiple regression revealed that step 1 comprising positive 
mood at baseline and condition contributed significantly to the regression 
model, F(2,85)=46.90, p<.001 and accounted for 53% of the variance. Both 
positive mood at time 1 and condition were significant predictors of positive 
mood at time 2 in step 1. Adding the interaction term to the regression model 
explained less than 1% of additional variance and this change in R2 was not 
significant ΔF(1,84)=0.44, p=.51. Condition did not moderate the relationship 
between positive mood at time 1 and positive mood at time 2 in this sample. 
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Table 3 
 
Regression statistics for positive mood 
 
  
 t Standardized β p R2 ΔR2 
Step 1 .53 .53 
Constant -.04  .97   
Positive mood time 1 9.38 .70 <.001   
Condition 2.30 .17 .02   
Step 2 .53 .00 
Constant .437  .66   
Positive mood time 1 6.01 .65 <.001   
Condition -.24 -.10 .82   
Condition x positive mood 
time 1 
.66 .28 .51   
Table 3: Regression statistics for positive mood 
Table 4 provides regression statistics when negative mood, as measured 
by the PANAS, was the dependent variable. 
Table 4 
 
Regression statistics for negative mood 
 
 
 t Standardized 
β 
p R2 ΔR2 
Step 1 .67 .67 
Constant 8.08  <.001   
Negative mood time 1 13.06 .82 <.001   
Condition -1.06 -.07 .29   
Step 2    .67 .00 
Constant 3.71  <.001   
Negative mood time 1 5.13 .80 <.001   
Condition -.42 -.11 .67   
Condition x negative mood 
time 1 
.18 .06 .86   
Table 4: Regression statistics for negative mood 
As can be seen in table 4, the hierarchical multiple regression revealed 
that step 1 comprising negative mood at baseline and condition contributed 
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significantly to the regression model, F(2,85)= 85.60, p<.001 and accounted for 
67% of the variance. Only negative mood at time 1 predicted negative mood at 
time 2 in step 1. Adding the interaction term to the regression model explained 
no additional variance and therefore did not represent a significant change in 
R2, ΔF(1,84)=0.03, p=.86.  
 Overall, condition predicted state attachment and positive mood, but not 
negative mood. Further, for state attachment, condition moderated the 
relationship between scores at time 1 and time 2. Therefore, the manipulation 
checks offer some evidence that the manipulation is working. 
Accuracy and intensity for global anxious and avoidant attachment. 
Multiple regressions were next used to test whether condition predicted 
accuracy and intensity for people with high anxious or high avoidant global 
attachment.9  
Table 5 provides regression statistics for accuracy for happy infant faces. 
As can be seen in table 5, the hierarchical multiple regression for global 
anxious revealed that step 1 comprising happy accuracy at baseline contributed 
significantly to the regression model, F(1,85)=98.73, p<.001 and accounted for 
54% of the variance. Step 2, which added condition and global anxious 
attachment, explained a further 1% of the variance, which was not a significant 
change in R2, ΔF(2,83)=1.34, p=.25. Adding the interaction term to the 
regression model in step 3 explained an additional 1% of the variance and 
therefore did not represent a significant change in R2, ΔF(1,82)=0.31, p=.58. 
 
 
 	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  9	  These analyses were also repeated controlling for depression scores but no 
significant changes emerged. Therefore the results are not reported.	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Table 5 
 
Regression statistics for happy accuracy 
 
  
 t Standardized 
β 
p R2 ΔR2 
Global Anxious   
 
Step 1 
 
.54 
 
.54 
Constant 3.54  .001   
 
Happy accuracy time 1 
 
 
9.94 
 
.73 
 
<.001 
  
Step 2    .55 .02 
Constant 3.20  .002   
 
Happy accuracy time 1 
 
10.10 
 
.75 
 
<.001 
  
 
Condition 
 
-.15 
 
-.01 
 
.88 
  
 
Global anxious attachment 
 
1.64 
 
.12 
 
.11 
  
 
Step 3 
    
.55 
 
<.01 
Constant 3.23  .002   
 
Happy accuracy time 1 
 
10.03 
 
.75 
 
<.001 
  
 
Condition 
 
-.34 
 
-.03 
 
.74 
  
 
Global anxious 
 
-.05 
 
-.05 
 
.96 
  
 
Condition x global anxious 
 
-.56 
 
-.14 
 
.58 
  
 
Global Avoidant 
  
 
Step 1 
    
.54 
 
.54 
Constant 3.54  .001   
 
Happy accuracy time 1 
 
9.94 
 
.73 
 
<.001 
  
 
Step 2 
    
.55 
 
.01 
Constant 3.07  .003   
 
Happy accuracy time 1 
 
10.05 
 
.74 
 
<.001 
  
 
Condition 
 
-.10 
 
-.01 
 
.92 
  
 
Global avoidant attachment 
 
1.51 
 
-.41 
 
.13 
  
 
Step 3 
    
.56 
 
.01 
Constant 3.29  .001   
 
Happy accuracy time 1 
 
10.14 
 
10.14 
 
<.001 
  
 
Condition 
 
-.92 
 
-.92 
 
.36 
  
 
Global avoidant 
 
-.99 
 
-.99 
 
.32 
  
 
Condition x global avoidant 
 
-1.29 
 
-1.29 
 
.20 
  
Table 5: Regression statistics for happy accuracy 
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As can be seen in table 5, the hierarchical multiple regression for global 
avoidant revealed that step 1 comprising happy accuracy at baseline 
contributed significantly to the regression model, F(1,85)=98.73, p<.001 and 
accounted for 54% of the variance. Step 2, which added condition and global 
avoidant attachment explained a further 1% of the variance, which was not a 
significant change in R2, ΔF(2,83)=1.20, p=.31. Adding the interaction term to 
the regression model in step 3 explained an additional 1% of the variance and 
therefore did not represent a significant change in R2, ΔF(1,82)=1.66, p=.20.  
Table 6 provides regression statistics for intensity with happy infant 
faces. As can be seen in table 6, the hierarchical multiple regression for global 
anxious revealed that step 1 comprising happy intensity at baseline did not 
contribute significantly to the regression model, F(1,85)=0.60, p=.44 and 
accounted for slightly less than 1% of the variance. Step 2, which added 
condition and global anxious attachment explained a further 1% of the variance, 
which was not a significant change in R2, ΔF(2,83)=0.27, p=.77. Adding the 
interaction term to the regression model in step 3 explained less than an 
additional 1% of the variance and therefore did not represent a significant 
change in R2, ΔF(1,82)=0.14, p=.87. 
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Table 6 
 
Regression statistics for happy intensity 
 
  
 t Standardized 
β 
p R2 ΔR2 
Global Anxious   
 
Step 1 
 
.01 
 
.01 
Constant 3.42  .001   
 
Happy intensity time 1 
 
 
.77 
 
.08 
 
.44 
  
Step 2    .01 .01 
Constant 3.41  .001   
 
Happy intensity time 1 
 
.78 
 
.09 
 
.44 
  
 
Condition 
 
-.71 
 
-.08 
 
.48 
  
 
Global anxious attachment 
 
.12 
 
.01 
 
.90 
  
 
Step 3 
    
.02 
 
<.01 
Constant 3.34  .001   
 
Happy intensity time 1 
 
.77 
 
.08 
 
.44 
  
 
Condition 
 
-.79 
 
-.09 
 
.43 
  
 
Global anxious 
 
-.33 
 
-.12 
 
.75 
  
 
Condition x global anxious 
 
-.38 
 
-.14 
 
.71 
  
 
Global Avoidant 
  
 
Step 1 
    
.01 
 
.01 
Constant 3.42  .001   
 
Happy intensity time 1 
 
.77 
 
.08 
 
.44 
  
 
Step 2 
    
.02 
 
.01 
Constant 3.02  .003   
 
Happy intensity time 1 
 
.76 
 
.08 
 
.45 
  
 
Condition 
 
-.62 
 
-.07 
 
.54 
  
 
Global avoidant attachment 
 
.61 
 
.07 
 
.55 
  
 
Step 3 
    
.03 
 
.00 
Constant 1.32  .20   
 
Happy intensity time 1 
 
.76 
 
.08 
 
.45 
  
 
Condition 
 
-.40 
 
-.06 
 
.70 
  
 
Global avoidant 
 
.22 
 
.13 
 
.83 
  
 
Condition x global avoidant 
 
.11 
 
.07 
 
.91 
  
Table 6: Regression statistics for happy intensity 
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As can also be seen in table 6, the hierarchical multiple regression for 
global avoidant revealed that step 1 comprising happy intensity at baseline did 
not contribute significantly to the regression model, F(1,85)=.60, p=.44 and 
accounted for slightly less than 1% of the variance. Step 2, which added 
condition and global avoidant attachment explained less than a further 1% of 
the variance, which was not a significant change in R2, ΔF(2,83)=0.45, p=.69. 
Adding the interaction term to the regression model in step 3 explained less 
than an additional 1% of the variance and therefore did not represent a 
significant change in R2, ΔF(1,82)=0.01, p=.83. 
Table 7 provides regression statistics for accuracy with sad infant faces. 
As can be seen in table 7, the hierarchical multiple regression for global 
anxious revealed that step 1 comprising sad accuracy at baseline contributed 
significantly to the regression model, F(1,85)=46.84, p<.001 and accounted for 
36% of the variance. Step 2, which added condition and global anxious 
attachment explained a further 1% of the variance, which was not a significant 
change in R2, ΔF(2,83)=0.45, p=.64. Adding the interaction term to the 
regression model in step 3 explained no additional variance and therefore did 
not represent a significant change in R2, ΔF(1,82)=0.05, p=.83. 
 
 
 
 
 
 
 
 
MATERNAL ATTACHMENT AND RECOGNITION OF INFANT EMOTION 
 
62 
Table 7 
 
Regression statistics for sad accuracy 
 
  
 t Standardized 
β 
p R2 ΔR2 
Global Anxious   
 
Step 1 
 
.36 
 
.36 
Constant 3.87  <.001   
 
Sad accuracy time 1 
 
 
6.84 
 
.60 
 
<.001 
  
Step 2    .36 .01 
Constant 3.92  <.001   
 
Sad accuracy time 1 
 
6.68 
 
.59 
 
<.001 
  
 
Condition 
 
-0.48 
 
-.04 
 
.63 
  
 
Global anxious attachment 
 
0.75 
 
.07 
 
.45 
  
 
Step 3 
 
 
   
.36 
 
.00 
Constant 3.90  <.001   
 
Sad accuracy time 1 
 
6.65 
 
.60 
 
<.001 
  
 
Condition 
 
-.52 
 
-.05 
 
.603 
  
 
Global anxious 
 
.01 
 
.00 
 
.99 
  
 
Condition x global anxious 
 
-.22 
 
-.07 
 
.83 
  
 
Global Avoidant 
  
 
Step 1 
    
.36 
 
.36 
Constant 3.87  <.001   
 
Sad accuracy time 1 
 
6.84 
 
.60 
 
<.001 
  
 
Step 2 
    
.36 
 
.01 
Constant 3.84  <.001   
 
Sad accuracy time 1 
 
6.66 
 
.60 
 
<.001 
  
 
Condition 
 
-.43 
 
-.04 
 
.67 
  
 
Global avoidant attachment 
 
.83 
 
.07 
 
.41 
  
 
Step 3 
    
.36 
 
.00 
Constant 3.13  .002   
 
Sad accuracy time 1 
 
6.62 
 
.59 
 
<.001 
  
 
Condition 
 
-.48 
 
-.06 
 
.64 
  
 
Global avoidant 
 
-.07 
 
-.04 
 
.95 
  
 
Condition x global avoidant 
 
-.22 
 
-.11 
 
.83 
  
Table 7: Regression statistics for sad accuracy 
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As can be seen in table 7, the hierarchical multiple regression for global 
avoidant revealed that step 1 comprising sad accuracy at baseline contributed 
significantly to the regression model, F(1,85)=46.84, p<.001 and accounted for 
36% of the variance. Step 2, which added condition and global avoidant 
attachment explained a further 1% of the variance, which was not a significant 
change in R2, ΔF(2,83)=0.51, p=.61. Adding the interaction term to the 
regression model in step 3 explained no additional variance and therefore did 
not represent a significant change in R2, ΔF(1,82)=0.05, p=.83. 
Table 8 provides regression statistics for intensity with sad infant faces. 
As can be seen in table 8, the hierarchical multiple regression for global 
anxious revealed that step 1 comprising sad intensity at baseline contributed 
significantly to the regression model, F(1,85)=6.36, p=.01 and accounted for 7% 
of the variance. Step 2, which added condition and global anxious attachment 
explained less than 1% of the further variance, which was not a significant 
change in R2, ΔF(2,83)=0.13, p=.10. Adding the interaction term to the 
regression model in step 3 explained no additional variance and therefore did 
not represent a significant change in R2, ΔF(1,82)=0.07, p=.18. 
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Table 8 
 
Regression statistics for sad intensity 
 
  
 t Standardized 
β 
p R2 ΔR2 
Global Anxious   
 
Step 1 
 
.07 
 
.07 
Constant 6.26  <.001   
 
Sad intensity time 1 
 
 
2.52 
 
.26 
 
.01 
  
Step 2    .07 <.01 
Constant 5.58  <.001   
 
Sad intensity time 1 
 
2.52 
 
.27 
 
.01 
  
 
Condition 
 
-.47 
 
-.05 
 
.64 
  
 
Global anxious attachment 
 
.16 
 
.02 
 
.88 
  
 
Step 3 
    
.07 
 
<.01 
Constant 5.03  <.001   
 
Sad intensity time 1 
 
2.48 
 
.27 
 
.02 
  
 
Condition 
 
-.53 
 
-.06 
 
.60 
  
 
Global anxious 
 
-.21 
 
-.08 
 
.84 
  
 
Condition x global anxious 
 
-.26 
 
-.10 
 
.79 
  
 
Global Avoidant 
  
 
Step 1 
    
.07 
 
.07 
Constant 6.26  <.001   
 
Sad intensity time 1 
 
2.52 
 
.27 
 
.01 
  
 
Step 2 
    
.07 
 
<.01 
Constant 4.84  <.001   
 
Sad intensity time 1 
 
2.52 
 
.27 
 
.01 
  
 
Condition 
 
-.46 
 
-.05 
 
.65 
  
 
Global avoidant attachment 
 
.14 
 
.02 
 
.89 
  
 
Step 3 
    
.08 
 
.01 
Constant 2.63  .01   
 
Sad intensity time 1 
 
2.50 
 
.27 
 
.01 
  
 
Condition 
 
-.92 
 
-.13 
 
.36 
  
 
Global avoidant 
 
-.85 
 
-.50 
 
.40 
  
 
Condition x global avoidant 
 
-.89 
 
-.52 
 
.38 
  
Table 8: Regression statistics for sad intensity 
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As can be seen in table 8, the hierarchical multiple regression for global 
avoidant revealed that step 1 comprising sad intensity at baseline contributed 
significantly to the regression model, F(1,85)=6.36, p=.01 and accounted for 7% 
of the variance. Step 2, which added condition and global avoidant attachment 
explained less than 1% of the further variance, which was not a significant 
change in R2, ΔF(2,83)=0.13, p=.10. Adding the interaction term to the 
regression model in step 3 explained a further 1% of the variance which did not 
represent a significant change in R2, ΔF(1,82)=0.79, p=.13. 
Accuracy and intensity for maternal anxious and avoidant 
attachment.  Due to the importance of the mother-child bond, these analyses 
were repeated using the ECR data relating specifically to participants’ perceived 
attachment with their own mothers. Multiple regression analyses were used to 
test whether condition predicted accuracy and intensity for people with high 
anxious or high avoidant maternal attachment.10 Table 9 provides regression 
statistics for happy accuracy for infant happy faces. 
As can be seen in table 9, the hierarchical multiple regression for 
maternal anxious revealed that step 1 comprising happy accuracy at baseline 
contributed significantly to the regression model, F(1,85)=98.73, p<.001, and 
accounted for 54% of the variance. Step 2, which added condition and maternal 
anxious attachment explained less than 1% of the further variance, which was 
not a significant change in R2, ΔF(2,83)=0.08, p=.92. Adding the interaction 
term to the regression model in step 3 explained no additional variance and 
therefore did not represent a significant change in R2, ΔF(1,82)=0.03, p=.87. 
 
 	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
10 These analyses were also repeated controlling for depression scores but no 
significant changes emerged. Therefore the results are not reported. 
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Table 9 
 
Regression statistics for happy accuracy 
 
  
 t Standardized 
β 
p R2 ΔR2 
Maternal Anxious   
 
Step 1 
 
.54 
 
.54 
Constant 3.54  .001   
 
Happy accuracy time 1 
 
 
9.94 
 
.73 
 
<.001 
  
Step 2    .54 <.01 
Constant 3.46  .001   
 
Happy accuracy time 1 
 
9.81 
 
.73 
 
<.001 
  
 
Condition 
 
-.36 
 
-.03 
 
.72 
  
 
Maternal anxious attachment 
 
.20 
 
.02 
 
.84 
  
 
Step 3 
    
.54 
 
.00 
Constant 3.36  .001   
 
Happy accuracy time 1 
 
9.58 
 
.73 
 
<.001 
  
 
Condition 
 
-.29 
 
-.02 
 
.78 
  
 
Maternal anxious 
 
-.11 
 
-.03 
 
.91 
  
 
Condition x maternal anxious 
 
.17 
 
.05 
 
.87 
  
 
Maternal Avoidant 
  
 
Step 1 
    
.54 
 
.54 
Constant 3.54  .001   
 
Happy accuracy time 1 
 
9.94 
 
.73 
 
<.001 
  
 
Step 2 
    
.54 
 
<.01 
Constant 3.34  .001   
 
Happy accuracy time 1 
 
9.81 
 
.73 
 
<.001 
  
 
Condition 
 
-.35 
 
-.03 
 
.73 
  
 
Maternal avoidant 
attachment 
 
-.07 
 
-.01 
 
.95 
  
 
Step 3 
    
.57 
 
.03 
Constant 4.10  <.001   
 
Happy accuracy time 1 
 
10.20 
 
.75 
 
<.001 
  
 
Condition 
 
-.83 
 
-.06 
 
.41 
  
 
Maternal avoidant 
 
-2.00 
 
-.28 
 
.05 
  
 
Condition x maternal 
avoidant 
 
-2.29 
 
-.32 
 
.02 
  
Table 9: Regression statistics for happy accuracy 
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As can be seen in table 9, the hierarchical multiple regression for 
maternal avoidant revealed that step 1, comprising happy accuracy at baseline 
and condition, contributed significantly to the regression model, F(1,85)=98.73, 
p<.001 and accounted for 54% of the variance. Step 2, which added condition 
and maternal avoidant attachment explained less than 1% of the further 
variance, which was not a significant change in R2, ΔF(2,83)=0.06, p=.94. 
Adding the interaction term to the regression model explained a further 3% of 
the additional variance and this change in R2 was significant ΔF(1,82)=5.26, 
p=.02. Therefore, the relationship between maternal avoidant attachment and 
happy accuracy at time 2 was moderated by condition.  
 
 Figure 2. Interaction plot for mother-specific avoidant attachment and 
condition when predicting accuracy for happy faces. 
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An interaction plot is provided in figure 2. A simple slopes analysis 
(Aitken & West, 1991) was conducted in order to explicate the effect of the 
moderator. For the control prime, b = -0.01, SE(b) = 0.01, t = -.50, p = .62, 
whilst for the experimental prime, b = -0.08, SE(b) = 0.04, t = -2.18, p = .04. 
Therefore, there was a significant negative association between maternal 
avoidant attachment and accuracy for happy faces at time 2, for participants in 
the experimental condition, which was not observed in the control condition. 
Table 10 provides regression statistics for intensity with happy infant 
faces.  
As can be seen in table 10, the hierarchical multiple regression for 
maternal anxious revealed that step 1 comprising happy intensity at baseline 
did not contribute significantly to the regression model, F(1,85)=.60, p=.44, and 
accounted for 1% of the variance. Step 2, which added condition and maternal 
anxious attachment explained 1% of additional variance, which was a 
significant change in R2, ΔF(2,83)=0.29, p=.76. Adding the interaction term to 
the regression model in step 3 explained less than 1% of further variance and 
therefore did not represent a significant change in R2, ΔF(1,82)=0.11, p=.74. 
 
 
 
 
 
 
 
 
 
MATERNAL ATTACHMENT AND RECOGNITION OF INFANT EMOTION 
 
69 
Table 10 
 
Regression statistics for happy intensity 
 
  
 t Standardized 
β 
p R2 ΔR2 
Maternal Anxious   
 
Step 1 
 
.01 
 
.01 
Constant 3.42  .001   
 
Happy intensity time 1 
 
 
.77 
 
.08 
 
.44 
  
Step 2    .01 .02 
Constant 3.44  .001   
 
Happy intensity time 1 
 
.78 
 
.09 
 
.44 
  
 
Condition 
 
-.55 
 
-.06 
 
.48 
  
 
Maternal anxious attachment 
 
-.19 
 
-.02 
 
.85 
  
 
Step 3 
    
<.01 
 
.02 
Constant 3.43  .001   
 
Happy intensity time 1 
 
.84 
 
.10 
 
.40 
  
 
Condition 
 
-.55 
 
-.06 
 
.58 
  
 
Maternal anxious 
 
-.38 
 
-.16 
 
.71 
  
 
Condition x maternal anxious 
 
.34 
 
.14 
 
.74 
  
 
Maternal Avoidant 
  
 
Step 1 
    
.01 
 
.01 
Constant 3.42  .001   
 
Happy intensity time 1 
 
.77 
 
.08 
 
.44 
  
 
Step 2 
    
.43 
 
.44 
Constant -2.49  .02   
 
Happy intensity time 1 
 
.90 
 
.07 
 
.37 
  
 
Condition 
 
.06 
 
.01 
 
.95 
  
 
Maternal avoidant 
attachment 
 
7.86 
 
.65 
 
<.001 
  
 
Step 3 
    
.44 
 
<.01 
Constant -1.29  .20   
 
Happy intensity time 1 
 
.94 
 
.08 
 
.35 
  
 
Condition 
 
-.05 
 
-.01 
 
.96 
  
 
Maternal avoidant 
 
3.61 
 
.58 
 
.001 
  
 
Condition x maternal 
avoidant 
 
-.52 
 
-.08 
 
.60 
  
Table 10: Regression statistics for happy intensity 
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As can be seen in table 10, the hierarchical multiple regression for 
maternal avoidant revealed that step 1 comprising happy intensity at baseline 
did not contribute significantly to the regression model, F(1,85)=.60, p=.44, and 
accounted for 1% of the variance. Step 2, which added condition and maternal 
avoidant attachment explained 43% of additional variance, which was a 
significant change in R2, ΔF(2,83)=31.32, p<.001. Adding the interaction term to 
the regression model in step 3 explained less than 1% of further variance and 
therefore did not represent a significant change in R2, ΔF(1,82)=0.27, p=.60. 
Table 11 provides regression statistics for accuracy with sad infant faces. 
As can be seen in table 11, the hierarchical multiple regression for 
maternal anxious revealed that step 1 comprising sad accuracy at baseline did 
contribute significantly to the regression model, F(1,85)=46.84, p<.001, and 
accounted for 36% of the variance. Step 2, which added condition and maternal 
anxious attachment explained less than 1% of additional variance, which was 
not a significant change in R2, ΔF(2,83)=0.25, p=.78. Adding the interaction 
term to the regression model in step 3 explained 1% of further variance and 
therefore did not represent a significant change in R2, ΔF(1,82)=0.89, p=.35. 
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Table 11 
 
Regression statistics for sad accuracy 
 
  
 t Standardized 
β 
p R2 ΔR2 
Maternal Anxious   
 
Step 1 
 
.36 
 
.36 
Constant 3.87  <.001   
 
Sad accuracy time 1 
 
 
6.84 
 
.60 
 
<.001 
  
Step 2    .36 <.01 
Constant 3.88  <.001   
 
Sad accuracy time 1 
 
6.81 
 
.60 
 
<.001 
  
 
Condition 
 
-.53 
 
-.05 
 
.60 
  
 
Maternal anxious attachment 
 
-.41 
 
-.04 
 
.69 
  
 
Step 3 
    
.37 
 
.01 
Constant 3.99  <.001   
 
Sad accuracy time 1 
 
6.73 
 
.59 
 
<.001 
  
 
Condition 
 
-.20 
 
-.02 
 
.84 
  
 
Maternal anxious 
 
-1.02 
 
-.33 
 
.31 
  
 
Condition x maternal anxious 
 
.94 
 
.31 
 
.35 
  
 
Maternal Avoidant 
  
 
Step 1 
    
.36 
 
.36 
Constant 3.31  <.001   
 
Sad accuracy time 1 
 
6.84 
 
.60 
 
<.001 
  
 
Step 2 
    
.36 
 
<.01 
Constant 3.50  .001   
 
Sad accuracy time 1 
 
6.76 
 
.60 
 
<.001 
  
 
Condition 
 
-.52 
 
-.05 
 
.61 
  
 
Maternal avoidant 
attachment 
 
.40 
 
.04 
 
.70 
  
 
Step 3 
    
.36 
 
<.01 
Constant 3.31  .001   
 
Sad accuracy time 1 
 
6.76 
 
.60 
 
<.001 
  
 
Condition 
 
-.64 
 
-.06 
 
.53 
  
 
Maternal avoidant 
 
-.33 
 
-.06 
 
.74 
  
 
Condition x maternal 
avoidant 
 
-.63 
 
-.11 
 
.53 
  
Table 11: Regression statistics for sad accuracy 
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As can be seen in table 11, the hierarchical multiple regression for 
maternal avoidant revealed that step 1 comprising sad accuracy at baseline 
contributed significantly to the regression model, F(1,85)=46.84, p<.001, and 
accounted for 36% of the variance. Step 2, which added condition and maternal 
avoidant attachment explained less than 1% of additional variance, which was 
not a significant change in R2, ΔF(2,83)=0.24, p=.79. Adding the interaction 
term to the regression model in step 3 explained less than 1% of further 
variance and therefore did not represent a significant change in R2, 
ΔF(1,82)=0.39, p=.53. 
Table 12 provides regression statistics for intensity with sad infant faces. 
As can be seen in table 12, the hierarchical multiple regression for 
maternal anxious revealed that step 1 comprising sad intensity at baseline did 
contribute significantly to the regression model, F(1,85)=6.36, p=.01, and 
accounted for 7% of the variance. Step 2, which added condition and maternal 
anxious attachment explained less than 1% of the additional variance, which 
was not a significant change in R2, ΔF(2,83)=0.14, p=.87. Adding the interaction 
term to the regression model in step 3 explained 1% of further variance and 
therefore did not represent a significant change in R2, ΔF(1,82)=0.48, p=.49. 
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Table 12 
 
Regression statistics for sad intensity 
 
  
 t Standardized 
β 
p R2 ΔR2 
Maternal Anxious   
 
Step 1 
 
.07 
 
.07 
Constant 6.26  <.001   
 
Sad intensity time 1 
 
 
2.52 
 
 
 
.01 
  
Step 2    .07 <.01 
Constant 5.65  <.001   
 
Sad intensity time 1 
 
2.51 
 
.27 
 
.01 
  
 
Condition 
 
-.47 
 
-.05 
 
.64 
  
 
Maternal anxious attachment 
 
-.18 
 
-.02 
 
.86 
  
 
Step 3 
    
.08 
 
.01 
Constant 5.48  <.001   
 
Sad intensity time 1 
 
2.51 
 
.27 
 
.01 
  
 
Condition 
 
-.22 
 
-.03 
 
.82 
  
 
Maternal anxious 
 
-.72 
 
-.28 
 
.48 
  
 
Condition x maternal anxious 
 
.69 
 
.27 
 
.49 
  
 
Maternal Avoidant 
  
 
Step 1 
    
.07 
 
.07 
Constant 6.26  <.001   
 
Sad intensity time 1 
 
2.52 
 
.27 
 
.01 
  
 
Step 2 
    
.08 
 
.01 
Constant 3.44  .001   
 
Sad intensity time 1 
 
2.50 
 
.27 
 
.01 
  
 
Condition 
 
-.54 
 
-.06 
 
.59 
  
 
Maternal avoidant 
attachment 
 
-.44 
 
-.05 
 
.66 
  
 
Step 3 
    
.08 
 
.01 
Constant 2.43  .02   
 
Sad intensity time 1 
 
2.47 
 
.26 
 
.02 
  
 
Condition 
 
-.62 
 
-.07 
 
.54 
  
 
Maternal avoidant 
 
-.61 
 
-.13 
 
.54 
  
 
Condition x maternal 
avoidant 
 
-.45 
 
-.09 
 
.65 
  
Table 12: Regression statistics for sad intensity 
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As can be seen in table 12, the hierarchical multiple regression for 
maternal avoidant revealed that step 1 comprising sad intensity at baseline 
contributed significantly to the regression model, F(1,85)=6.36, p=.01, and 
accounted for 7% of the variance. Step 2, which added condition and maternal 
avoidant attachment explained 1% of additional variance, which was not a 
significant change in R2, ΔF(2,83)=0.22, p=.81. Adding the interaction term to 
the regression model in step 3 explained 1% of further variance and therefore 
did not represent a significant change in ΔF(1,82)=0.20, p=.65. 
  Overall, maternal anxious attachment, condition and the interaction 
between the two did not predict accuracy or intensity for happy or sad faces. 
Maternal avoidant attachment, condition and their interaction term did not 
predict accuracy or intensity for sad faces. Maternal avoidant attachment did 
predict intensity required to recognize emotion in happy infant faces, and 
accuracy for happy faces. The interaction term for maternal avoidant 
attachment and condition also predicted accuracy for happy faces. 
Reliability of Felt Security Scale. Due to the FSS being a relatively new 
measure with little in the way of psychometric data, reliability analyses were 
conducted using baseline data from this study11. This yielded a Cronbach’s 
Alpha score of 0.912, indicating that within this population, the scale 
demonstrated excellent internal consistency. In terms of the four subscales, 
individual Cronbach’s alpha scores were as follows: care α = 0.877; safe α = 
0.784; self-esteem α = 0.863; love α = 0.907, indicating good to excellent levels 
of internal consistency. It should be noted that a particularly high level of 
internal consistency could indicate redundancy of items, that is, too many items 	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
11 Please note, this study provides a reasonably small dataset for evaluating a 
measure, and future studies should assess reliability and validity within larger 
samples with more varied demographics.	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testing the same construct (Field, 2005). However, the subscale alpha scores 
suggest that this is likely to solely be the case within the love subscale, which 
only consists of four items.    
Convergent validity was evaluated by examining correlations with 
baseline data from the PANAS scales. Baseline FSS data was found to be 
significantly correlated with baseline data on the subscales of the PANAS 
(positive r = .421, p < .001; negative r = -.287, p=.007).  As would be expected, 
the FSS (all positive items) correlated positively with the positive subscale of the 
PANAS and negatively with the negative subscale. 
Overall, the results of these brief reliability and validity analyses offer 
some promising psychometric data for the FSS, but further analysis with larger, 
more diverse populations is necessary.  
Discussion 
The present study aimed to investigate the association between mothers’ 
attachment security and maternal sensitivity and whether this could be 
ameliorated by way of a secure attachment prime procedure. It was expected 
that those participants with higher self-rated levels of insecure attachment 
(anxious or avoidant) would show lower accuracy (that is, make more errors) 
and require a higher intensity (more emotion showing in the face) to judge 
changes of emotion displayed in infant faces. Due to the importance of the 
maternal bond in the development of a child’s attachment style, results were 
expected to be particularly pronounced when examining participants’ 
attachment to their own mothers. In terms of the prime, we expected that the 
secure attachment prime would ameliorate the differences associated with 
anxious and avoidant attachment, compared with the neutral prime which would 
not. 
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Overall, participants were able to identify happy faces more accurately 
and at a lower intensity than sad faces. This tendency towards faster and more 
accurate responses to happy faces compared with sad faces is consistent with 
the existing literature for non-depressed individuals, both with morphed movie 
(Arteche et al., 2011; Kessels, Montagne, Hendriks, Perrett, & de Haan, 2014; 
Montagne, Kessels, de Haan, & Perret, 2007) and attentional bias paradigms 
(Fox, Russo, & Dutton, 2002; Joorman & Gotlib, 2007), and suggests that 
mothers have a bias towards happy infant faces. 
This study found that in general, undergoing the attachment prime 
improved positive mood and state attachment. However, contrary to 
expectations, differences in accuracy and intensity did not emerge between 
those who rated their attachment style to be anxious or avoidant and those who 
did not. Further, when global attachment scores were examined, the prime did 
not impact on accuracy and intensity scores.  
An important finding emerged when mother-specific attachment scores 
were examined. In this study, one significant interaction effect was found for 
maternal avoidant attachment by condition, when predicting accuracy for happy 
faces. The explication of these results revealed that condition moderated the 
relationship between mother-specific avoidant attachment and accuracy for 
happy infant faces, although not in the direction expected. Mother-specific 
avoidant attachment predicted accuracy for happy faces for those people in the 
experimental condition only, suggesting that the prime was not operating as 
intended. This effect only existed with happy faces, which is in line with some of 
the previous literature.  In a study of attentional bias with adults with different 
attachment styles, Dewitte and De Houwer (2008) intimated that adults with an 
avoidant attachment style might employ defensive processes when faced with 
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others’ positive emotion expression, in order to limit the power of the rejection 
when it occurs.  Although we cannot know what processes were occurring for 
participants in the present study, these authors’ explanation offers one 
possibility for the divergent results for happy and sad faces. Notably, the effect 
of the prime was not as we expected when embarking on this study. For the 
group undergoing the secure attachment prime, as avoidant attachment to 
participants’ own mothers increased, their accuracy for identifying happiness in 
infant faces actually decreased. Therefore, this study observed that priming 
secure attachment might not be a helpful intervention for avoidantly-attached 
mothers. 
Although this finding was not as expected, it does make some theoretical 
sense. Adults with an avoidant attachment style tend avoid close relationships, 
or enter into difficult relationships, which therefore may not elicit positive 
feelings when the person is asked to think about them. The task asked 
participants to visualize someone with whom they have a close relationship. 
Whilst this appears to make securely attached people slightly more attuned to 
happy faces, it has a differential effect for avoidantly attached people, perhaps 
because they are not content with others, and are therefore in fact visualizing a 
difficult relationship when they are not comfortable with close relationships in 
general.12 One way to examine this possibility is to inspect the results of the 
manipulation checks to assess how the different primes may have affected 
mood. When predicting both positive mood, a main effect of condition was 
found, although avoidant attachment was not a significant predictor, and neither 
was the interaction term. When predicting state attachment, the experimental 	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  12	  It should be noted that a relatively high number of analyses were conducted 
with the dataset, and therefore the possibility of a type-I error cannot be ruled 
out.	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prime was associated with improved scores at time 2, in comparison with the 
control prime. It appears, therefore that condition was affecting mood and 
moderating the relationship between time 1 and 2 state attachment scores. An 
examination of the cognitive literature also offers some explanation for the 
unexpected result regarding avoidantly-attached mothers. Studies utilising 
attention tasks have supported the notion that attachment system deactivating 
strategies are associated with adults’ ability in cognitive tasks (Gillath, 
Giesbrecht, & Shaver, 2009). The authors suggest that avoidantly attached 
mothers are very practiced in their ability to cut down on distractors as a result 
of many years of doing so as a secondary strategy to reduce distress 
associated with abandonment. This helps them to perform better on attention 
tasks, an effect that disappears if they are asked to first bring to mind a prior 
insecure attachment relationship. It is possible that the present study 
inadvertently asked participants to do this, reducing their ability to use their 
usual deactivating strategies to suppress the distracting thoughts, feelings and 
memories aroused by the interpersonal nature of the emotion recognition task. 
Clinically this finding is very interesting. It suggests that we need to be 
especially careful when considering interventions for our clients.  Services and 
clinicians should take care to assess what difficulties people experience with 
their relational style, even though these may (as we have seen here) be quite 
subtle. Interventions may exist to directly address attachment problems, but the 
clinical caveats for these must be borne in mind. Insecurely attached mothers 
may react differently to these interventions and so understanding and 
addressing these differences in therapy is important, in order to provide helpful 
and appropriate support services for the people who use them. 
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The different observations13 for mother-specific attachment scores are 
noteworthy as they provide some preliminary evidence to suggest that 
intergenerational attachment patterns may impact directly on maternal 
sensitivity, with a comparison between mother-specific and global attachment 
scores offering divergent outcomes. It is therefore possible that, although other 
relationships can amend the association with an individual’s attachment style, it 
is the initial mother-baby bond, and the representations produced therein, that 
have the salient, lasting effects for future motherhood. 
Study Limitations. This study yielded some unexpected findings. The 
study was well powered, and so it is possible that there might genuinely be very 
little effect of secure attachment priming on facial emotion recognition in this 
population. However, it is possible that the surprising results are due to low 
variability on attachment and depression scores, particularly with regards to 
anxious attachment. This restricted range is likely due to sampling biases 
inherent in the recruitment process. The majority of participants in this study 
were recruited through mother and baby groups at local children’s centres. 
Perhaps those participants who particularly struggle with relationships due to 
attachment difficulties may not wish to take part in a research study, if indeed 
they attend the groups at all. Despite this restricted range, the fact that an effect 
was still found in the more secure and resilient sample is encouraging, as it 
adds some weight to the findings despite the weaker effects. It is also possible 
that the prime used in this study was not suitable, or requires enhanced support 
for some participants.  
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
13 It should be noted that this study did not statistically test the difference 
between global and mother-specific attachment on emotion recognition. This 
discussion refers to the results yielded by two parallel regression analyses. 
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It should be noted that the two subscales of attachment insecurity 
(anxious and avoidant) on the ECR were highly correlated in this study, raising 
concerns that the measure was not accurately distinguishing between the two 
dimensions. However, this finding is not uncommon in the literature, particularly 
with non-clinical samples (Edelstein, 2006) and is likely to reflect the large 
proportion of participants in the present study with low levels of both anxious 
and avoidant attachment. This fits with the previous point regarding the 
restricted range present on attachment insecurity.  
There are a number of limitations inherent to the repeated-measures 
design that may not be entirely accounted for by randomization of stimuli. For 
example, carry over effects may occur, such as mean regression when baseline 
scores are extreme, minimizing the variability between scores at different 
testing time-points. More specifically to this study, it is possible that factors 
external to the testing process may have been affecting performance on the two 
emotion recognition sessions, and resulting scores, in non-systematic patterns. 
A large proportion of participants had their child present during the experimental 
session, which could have proved a distraction. Although the data for one 
participant, who was obviously extremely distracted, was removed, it is possible 
that some of the other participants’ performance may have been affected in 
more subtle ways, and it is unclear how this might vary in relation to condition or 
attachment style. Future studies might benefit from attempts to control for this 
level of distraction, for example by ensuring that childcare is available for the 
duration of testing. However, this would need to be extremely carefully 
managed for a number of reasons, particularly because it could result in further 
self-selection bias.  
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Findings should, of course, be interpreted with care due to some small 
effect sizes and lack of interaction effects on the manipulation checks. However, 
this study has found interesting preliminary evidence to support the notion that 
interventions may exist to support new mothers with insecure attachment styles 
to improve the bond with their infant. 
Directions for Future Research. In terms of future research, the finding 
regarding the effect of the prime on accuracy for happy faces for mothers with 
avoidant maternal attachment is important, as it advocates a careful approach 
when designing an experimental prime. A number of different methods have 
been used in other studies to prime secure attachment in adults. These have 
included other explicit priming paradigms such as specific memories of secure 
attachment experiences (McGowan, 2002) and implicit primes such as 
subliminal presentations of names (Mikulincer et al., 2011), pictures (Mikulincer, 
Hirschberger, Nachmias, & Gillath, 2001) and attachment-related words (Gillath, 
Sesko, Shaver, & Chan, 2010).  Mikulincer et al. (2011) compared implicit and 
explicit secure attachment priming methods in two consecutive studies with 
undergraduate students. Both primes improved outcome (problem solving), but 
the effect of the explicit prime was moderated by attachment anxiety, whereby 
those participants who reported anxious attachment showed less pronounced 
improvements than their securely attached peers. In a similar series of five 
studies, Mikulincer et al. (2005) used the same subliminal priming paradigm. 
The authors found that the security priming for both anxious and avoidantly 
attached adults led to increased compassion and willingness to offer aid to a 
person in distress, even in the absence of egoistic reasons for doing so. 
Building on the present study, therefore, an important direction might be to 
consider ways in which the attachment prime might operate differently. This 
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could involve assessing the effects on sensitivity of an implicit prime that 
operates more generally, without necessarily focusing on a specific relationship, 
which may engender more complex feelings for insecurely attached 
participants. Alternatively, if using an explicit attachment prime, this could take a 
slightly different form, whereby participants are directed to visualize themselves 
and asked to imagine a person or force that would treat them as they might 
wish to be treated. This might serve to alleviate the distress caused by 
envisaging real-life difficult relationships, but care would need to be taken to 
ensure this was phrased to avoid creating a contrast between what the 
participant had and what they would wish for. In addition it may help to conduct 
priming training, whereby repeating a visualization over time may help those 
people with an avoidant attachment style to feel more positively after the prime. 
Extra support might also be required to complete the prime, rather than being 
left to complete it in silence. An example of this might involve speaking to the 
experimenter about the relationship that they have chosen to visualize, and the 
feelings that arise for them as they do so.  
Finally, it would be worthwhile to ensure a greater variability of 
attachment insecurity amongst samples in future research, either by screening 
using an attachment measure prior to testing, or by preferential recruitment 
through specialist services. 	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Appendices 
Appendix A: Participant Information Sheet 
 
My name is Helen Riley and I am a Trainee Clinical Psychologist based at the 
University of Exeter. I am researching the ways in which women that have given 
birth within the last 18 months judge movies of baby faces. 
 
I would like to invite you to take part in this study. However, before you make a 
decision whether or not you would like to take part, please read this information 
sheet carefully. If you have any questions after reading this, please feel free to 
contact me directly (contact details are given below). Thank you for taking the 
time to read this. 
 
Summary of the study 
This study aims to look at how mothers of young children recognise emotions in 
baby faces. Should you agree to participate, you will be involved in completing 
some questionnaires and undertaking a task on a computer. This will involve 
watching some videos of changing baby faces and identifying the emotions 
present in the faces, as well as the point at which this emotion emerges. It will 
take approximately 1 hour of your time and will involve meeting a researcher at 
the University of Exeter, your local Children’s Centre or your home. The study 
has been reviewed and approved by the University of Exeter Research Ethics 
Committee. 
 
Why have I been chosen? 
You have been chosen because you have had a baby within the last 18 months 
and you may be suitable to take part in our study. I would like to talk with you 
about the possibility of taking part in this study. 
 
Do I have to take part? 
It is completely up to you whether or not to take part in this study. If you do 
decide to take part, please complete the ‘consent to contact’ sheet, which is 
enclosed with this pack, or contact me via the enclosed details. I will then 
contact you, and arrange a time to meet with you to complete the 
questionnaires and the computer task. You will be asked to complete a consent 
form (which states that you agree to take part). If you decide to take part you 
are still free to end your participation at any time and without giving a reason. A 
decision to stop at any time, or a decision not to take part, will not affect the 
standard of care you receive. Taking part in the study will have no effect on any 
treatment you currently receive. 
 
What will happen to me if I take part? What do I have to do? 
Taking part in this study involves meeting with me to complete two computer-
based tasks. Before undertaking the first task, and in between the two tasks, we 
would like to ask you some questions about yourself (for example, age, number 
of children you have), how you feel, followed by asking you to complete some 
questionnaires to help us to understand how mothers of new babies think. It will 
take approximately an hour. 
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All your personal details will remain confidential and secure; the reported results 
of the research will only include information about the range of participants who 
took part (e.g average age, number of children, results of questionnaires and 
task outcomes). 
 
What are the possible disadvantages and risks of taking part? 
Being part of this research will involve you giving up your time to answer some 
questions, completing some questionnaires and undertaking two computer 
tasks. Some mothers may find this difficult or upsetting. You will be given the 
opportunity at the end of the task to discuss any difficult or upsetting feelings 
with the researcher. However, if needed further help can be sought by 
contacting your health visitor or the following help lines may be useful. 
 
• The ‘Meet A Mum Association’ post-natal helpline (0845 120 3746), is 
available Monday to Friday between 7pm and 10pm. 
• ‘The Association for Post-natal Illness’ post-natal helpline (020 7386 0868) 
is available Monday to Friday between 10am and 2pm. 
 
What are the possible benefits of taking part? 
The information we get from this study should help us to work with mothers in 
the future who find recognizing emotion in baby faces difficult. It is hoped that it 
may inform interventions for women suffering from post- natal depression. 
 
What would happen if we were concerned about the safety of you or your baby? 
We are aware that being a mother to a young baby can be a stressful. If, from 
talking with you, we become concerned that either you or your child are at risk 
of harm, we would take steps to make sure you and your child are safe. These 
steps may include speaking to your GP, Health Visitor or Social Services. 
Whenever possible, we would first discuss this with you. 
 
What will happen to the results of the study? 
I aim to publish the work in an academic journal. Upon request, I will provide 
you with an information sheet about the results of the research. Your identity 
will not be revealed in any report or publication. Our research is often reported 
on the Mood Disorders Centre website at: http://www.centres.ex.ac.uk/mood 
Contact for further information 
 
If you have any further questions please feel free to talk to  
Helen Riley, the study’s Principal Investigator. 
 
Helen Riley 
Clinical Psychology Department  
School of Psychology  
University of Exeter Exeter EX4 4QG 
Email: hb283@exeter.ac.uk@exeter.ac.uk 
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Appendix B: Consent to Contact Sheet 
 
 1. I have read and understand the information sheet above.  
 2. I consent to be contacted by Helen Riley regarding the possibility of 
taking part in the above study.  
 3. I am aware that I can contact Helen to discuss any aspect of the 
study before taking part  
 4. I am aware my routine post-natal care will not be affected by taking 
part in this study.  
 5. I am aware that I have the right to withdraw from the study at any 
time. 
 
 
Contact details: 
 
Address: ...................................................................... 
 
.....................................................................................  
 
..................................................................................... 
 
Telephone no: ............................................................. 
 
Email: .......................................................................... 
 
Preferred contact type (telephone, email, post): 
..................................................................................... 
 
Signature: ................................................................... 
 
Date: ........................................................................... 
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Appendix C: Participant Consent Form 
 
Name of researcher: Helen Riley 
 1. I confirm that I have read and understood the information sheet for 
the above study  
 2. I understand that my personal details will be kept secure and no 
identifiable details will be used as part of the research results.  
 3. I understand that my participation is voluntary and that I am free to 
withdraw at any time, without giving any reason and that my post-
natal care will not be affected.  
 4. I agree to take part in the study. 
 
 
Name: 
Signature: 
Date:  
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Appendix D: Experiences in Close Relationships Scale (ECR-RS)  
 
This questionnaire is designed to assess the way in which you mentally 
represent important people in your life. You'll be asked to answer questions 
about your parents, your romantic partners, and your friends. Please indicate 
the extent to which you agree or disagree with each statement by circling a 
number for each item. 
  
----------------------------------------------------------------------------- 
Please answer the following questions about your mother or a mother-like figure 
----------------------------------------------------------------------------- 
  
 1. It helps to turn to this person in times of need.  
strongly disagree  1  2  3  4  5  6  7  strongly agree 
  
  
 2. I usually discuss my problems and concerns with this person.  
strongly disagree  1  2  3  4  5  6  7  strongly agree 
  
  
 3. I talk things over with this person.  
strongly disagree  1  2  3  4  5  6  7  strongly agree 
  
  
 4. I find it easy to depend on this person.  
strongly disagree  1  2  3  4  5  6  7  strongly agree 
  
  
 5. I don't feel comfortable opening up to this person.  
strongly disagree  1  2  3  4  5  6  7  strongly agree 
  
  
 6. I prefer not to show this person how I feel deep down.  
strongly disagree  1  2  3  4  5  6  7  strongly agree 
  
  
 7. I often worry that this person doesn't really care for me.  
strongly disagree  1  2  3  4  5  6  7  strongly agree 
  
  
 8. I'm afraid that this person may abandon me.  
strongly disagree  1  2  3  4  5  6  7  strongly agree 
  
  
 9. I worry that this person won't care about me as much as I care about him or 
her.  
strongly disagree  1  2  3  4  5  6  7  strongly agree 
  
  
 ----------------------------------------------------------------------------- 
Please answer the following questions about your father or a father-like figure 
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----------------------------------------------------------------------------- 
  
 1. It helps to turn to this person in times of need.  
strongly disagree  1  2  3  4  5  6  7  strongly agree 
  
  
 2. I usually discuss my problems and concerns with this person.  
strongly disagree  1  2  3  4  5  6  7  strongly agree 
  
  
 3. I talk things over with this person.  
strongly disagree  1  2  3  4  5  6  7  strongly agree 
  
  
 4. I find it easy to depend on this person.  
strongly disagree  1  2  3  4  5  6  7  strongly agree 
  
  
 5. I don't feel comfortable opening up to this person.  
strongly disagree  1  2  3  4  5  6  7  strongly agree 
  
  
 6. I prefer not to show this person how I feel deep down.  
strongly disagree  1  2  3  4  5  6  7  strongly agree 
  
  
 7. I often worry that this person doesn't really care for me.  
strongly disagree  1  2  3  4  5  6  7  strongly agree 
  
  
 8. I'm afraid that this person may abandon me.  
strongly disagree  1  2  3  4  5  6  7  strongly agree 
  
  
 9. I worry that this person won't care about me as much as I care about him or 
her.  
strongly disagree  1  2  3  4  5  6  7  strongly agree 
  
  
 ----------------------------------------------------------------------------- 
Please answer the following questions about your dating or marital partner.  
  
Note: If you are not currently in a dating or marital relationship with someone, 
answer these questions with respect to a former partner or a relationship that 
you would like to have with someone. 
----------------------------------------------------------------------------- 
  
 1. It helps to turn to this person in times of need.  
strongly disagree  1  2  3  4  5  6  7  strongly agree 
  
  
 2. I usually discuss my problems and concerns with this person.  
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strongly disagree  1  2  3  4  5  6  7  strongly agree 
  
  
 3. I talk things over with this person.  
strongly disagree  1  2  3  4  5  6  7  strongly agree 
  
  
 4. I find it easy to depend on this person.  
strongly disagree  1  2  3  4  5  6  7  strongly agree 
  
  
 5. I don't feel comfortable opening up to this person.  
strongly disagree  1  2  3  4  5  6  7  strongly agree 
  
  
 6. I prefer not to show this person how I feel deep down.  
strongly disagree  1  2  3  4  5  6  7  strongly agree 
  
  
 7. I often worry that this person doesn't really care for me.  
strongly disagree  1  2  3  4  5  6  7  strongly agree 
  
  
 8. I'm afraid that this person may abandon me.  
strongly disagree  1  2  3  4  5  6  7  strongly agree 
  
  
 9. I worry that this person won't care about me as much as I care about him or 
her.  
strongly disagree  1  2  3  4  5  6  7  strongly agree 
  
  
 ----------------------------------------------------------------------------- 
Please answer the following questions about your best friend 
  
----------------------------------------------------------------------------- 
  
 1. It helps to turn to this person in times of need.  
strongly disagree  1  2  3  4  5  6  7  strongly agree 
  
  
 2. I usually discuss my problems and concerns with this person.  
strongly disagree  1  2  3  4  5  6  7  strongly agree 
  
  
 3. I talk things over with this person.  
strongly disagree  1  2  3  4  5  6  7  strongly agree 
  
  
 4. I find it easy to depend on this person.  
strongly disagree  1  2  3  4  5  6  7  strongly agree 
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 5. I don't feel comfortable opening up to this person.  
strongly disagree  1  2  3  4  5  6  7  strongly agree 
  
  
 6. I prefer not to show this person how I feel deep down.  
strongly disagree  1  2  3  4  5  6  7  strongly agree 
  
  
 7. I often worry that this person doesn't really care for me.  
strongly disagree  1  2  3  4  5  6  7  strongly agree 
  
  
 8. I'm afraid that this person may abandon me.  
strongly disagree  1  2  3  4  5  6  7  strongly agree 
  
  
 9. I worry that this person won't care about me as much as I care about him or 
her.  
strongly disagree  1  2  3  4  5  6  7  strongly agree 
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Appendix E: Edinburgh Postnatal Depression Scale 
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Appendix F: Felt Security Scale  
 
FELT SECURITY SCALE 
Care 
 
Please respond to the items below using the following 6-point rating scale. 
  
1 2 3 4 5 6 
not at all     very much 
 
 
 
 
 
When I think about my close relationships, I feel . . . 
 
_____  comforted 
 
_____ supported 
 
_____  looked after 
 
_____  cared for 
 
 
 
Safe 
 
Please respond to the items below using the following 6-point rating scale. 
  
1 2 3 4 5 6 
not at all     very much 
 
 
 
 
 
When I think about my close relationships, I feel . . . 
 
_____ secure  
 
_____  safe 
 
_____  protected 
 
_____  unthreatened 
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Self-Esteem 
 
Please respond to the items below using the following 6-point rating scale. 
  
1 2 3 4 5 6 
not at all     very much 
 
 
 
 
 
When I think about my close relationships, I feel . . . 
 
_____  better about myself 
 
_____  valued  
 
_____  more positive about myself 
 
_____  I really like myself 
 
Love 
 
Please respond to the items below using the following 6-point rating scale. 
  
1 2 3 4 5 6 
not at all     very much 
 
 
 
 
 
When I think about my close relationships, I feel . . . 
 
_____  loved 
 
_____  cherished 
 
_____  treasured 
 
_____  adored 
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Appendix G: Experimental Prime 
Participant Number: 
Visualization Task 
We now want you to complete a visualization task.   
 
Please think about a relationship you have had in which you have found that 
it was relatively easy to get close to the other person and you felt 
comfortable depending on the other person.  In this relationship you didn’t 
often worry about being abandoned by the other person and you didn’t worry 
about the other person getting too close to you.  It is crucial that the 
nominated relationship is important and meaningful to you. 
1. What is the nature of the relationship (e.g., romantic partner, friend, 
parent, roommate)? 
2.  How long have you known this person? Please indicate in years and (if 
applicable) months. 
Now, take a moment and try to get a visual image in your mind of this 
person.  What does this person look like?  What is it like being with this 
person?  You may want to remember a time when you were actually with 
this person.  What would he or she say to you?  What would you say in 
return?  What does this person mean to you?  How do you feel when you 
are with this person?  How would you feel if this person was here with you 
now? 
Please jot down your thoughts in the space provided below. You will have 10 
minutes to complete this task.  The experimenter will let you know when the 
10 minutes are up.  Remember that there are no wrong or right answers and 
you will not have to submit the work that you write, so feel free to write 
anything down. If you finish before the 10 minutes are up, please continue to 
think about the relationship and write down anything else that comes to mind 
about the relationship. 
Please ask now if you have any questions, if not please begin. 
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Appendix H: Control Prime 
 
Participant Number: 
 
Visualization Task 
We now want you to complete a visualization task.   
 
We are interested in how people feel after thinking about particular topics. 
We would like you to write for 10 minutes about a supermarket scenario. Try 
to think of a particular time that you visited a supermarket to do a large or 
weekly shop and give information about the sequence of events that you 
completed as you moved around the store. For example, you may have 
selected a trolley and walked down the first aisle, picking up items as you 
went. Please try to give as much detail as possible about what you picked up 
or looked at, i.e., did you have to weigh an item or did you have to reach up 
to a top shelf?  
Please jot down your thoughts in the space provided.  You will have 10 
minutes to complete this task.  The experimenter will let you know when the 
10 minutes are up.  Remember that there are no wrong or right answers and 
you will not have to submit the work that you write, so feel free to write 
anything down. If you finish before the ten minutes are up, please continue 
to think about the scenario and write down anything else that comes to mind. 
Please ask now if you have any questions, if not please begin. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
MATERNAL ATTACHMENT AND RECOGNITION OF INFANT EMOTION 
 
105 
Appendix I: Major Research Risk Matrix DClinPsy 
 
Identified Risk Management of risk Level of risk, in light of 
management 
Maintaining 
confidentiality and 
anonymity 
- Use of participant 
identification numbers 
where possible, not 
names 
- Storage of names and 
other identifying 
information separate 
from data 
- Use of anonymised 
group data in any 
write-up 
- Use of password 
protected computers 
- Safe storage of data, 
in lockable cabinets 
where possible   
 
low 
Breaking confidentiality 
(e.g., due to risk of 
self-harm or injury)  
- Use of community 
sample  
- Potential risk of 
identifying mothers 
meeting criteria for 
post-natal depression 
- Any arising would be 
discussed with 
research supervisor  
Low-medium 
Participant and 
researcher safety, 
when seeing people in 
their own homes 
- Unlikely to arise due to 
testing being mostly 
lab-based. 
- Trainees, who are 
employees of the 
NHS, apply NHS lone 
worker policy 
- Issues discussed with 
research supervisors 
and field collaborators. 
 
low 
Loss of data - Researcher to ensure 
two copies of data; 
one raw and one for 
computer entry or 
transcription. 
- Data to be backed up 
in a second password-
protected computer 
location. 
- Researcher and 
low 
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supervisor identify 
means for safe 
storage of data.  
 
Emotional distress in 
the course of research 
- Management plan 
identified in research 
proposal and judged 
by (a) independent 
scientific review panel 
and (b) university 
ethics committee  
 
low 
Suitability and general 
management of 
research project 
- Trainee supported by 
two research 
supervisors, and 
research tutor. 
- Research proposal is 
evaluated for scientific 
quality and feasibility.  
Any potential 
problems or risks 
identified need to be 
addressed before 
project is passed. 
- Trainees have access 
to research 
consultancy to obtain 
independent feedback 
should they raise 
concerns in this area.  
 
low 
Feasibility of project - Considered by trainee 
and supervisors in 
development of 
project. 
- Evaluated in the 
assessment process 
through independent 
scientific review 
 
Low - medium 
Sufficient resources to 
conduct research 
- Material resources 
identified as part of 
research proposal and 
evaluated for 
feasibility.   
- Appropriate 
consideration has 
been given to the 
number of participants 
required for projects 
(e.g., power 
calculation). 
Low-medium 
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- Research time 
allocated in the 
DClinPsy programme.  
 
Health and Safety - As NHS employees all 
trainees  receive 
instruction about 
health and safety 
procedures 
- Incidents managed by 
either University of 
NHS health and safety 
procedures, as 
appropriate.   
- Trainee will attend 
MDC risk training in 
October 2011. 
 
low 
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Appendix J: Emotion Instructions to Authors. 
Prior	  to	  submission,	  please	  carefully	  read	  and	  follow	  the	  submission	  guidelines	  
detailed	  below.	  Manuscripts	  that	  do	  not	  conform	  to	  the	  submission	  guidelines	  may	  be	  
returned	  without	  review.	  
Submission	  
Submit	  manuscripts	  electronically	  through	  the	  Manuscript	  Submission	  Portal	  in	  
Word	  Document	  format	  (.doc).	  
	  
All	  tables	  and	  figures	  should	  be	  included	  in	  the	  manuscript	  file.	  
David	  DeSteno	  	  
Northeastern	  University	  	  
Boston,	  MA	  02115	  
General	  correspondence	  may	  be	  directed	  to	  the	  Editor's	  Office.	  
Masked	  Review	  Policy	  
Masked	  reviews	  are	  optional,	  and	  authors	  who	  wish	  masked	  reviews	  must	  specifically	  
request	  them	  when	  they	  submit	  their	  manuscripts.	  
For	  masked	  reviews,	  the	  manuscript	  must	  include	  a	  separate	  title	  page	  with	  the	  
authors'	  names	  and	  affiliations,	  and	  these	  ought	  not	  to	  appear	  anywhere	  else	  in	  the	  
manuscript.	  Footnotes	  that	  identify	  the	  authors	  must	  be	  typed	  on	  a	  separate	  page.	  
Authors	  are	  to	  make	  every	  effort	  to	  see	  that	  the	  manuscript	  itself	  contains	  no	  clues	  to	  
their	  identities.	  
If	  your	  manuscript	  was	  mask	  reviewed,	  please	  ensure	  that	  the	  final	  version	  for	  
production	  includes	  a	  byline	  and	  full	  author	  note	  for	  typesetting.	  
Manuscript	  Submission	  Guidelines	  
In	  addition	  to	  addresses	  and	  phone	  numbers,	  authors	  should	  supply	  email	  addresses	  
and	  fax	  numbers	  for	  use	  by	  the	  editorial	  office	  and	  later	  by	  the	  production	  office.	  The	  
majority	  of	  correspondence	  between	  the	  editorial	  office	  and	  authors	  is	  handled	  by	  
email,	  so	  a	  valid	  email	  address	  is	  important	  to	  the	  timely	  flow	  of	  communication	  
during	  the	  editorial	  process.	  
Authors	  should	  provide	  email	  addresses	  in	  their	  cover	  letters	  and	  should	  keep	  a	  copy	  
of	  the	  manuscript	  to	  guard	  against	  loss.	  Manuscripts	  are	  not	  returned.	  
Manuscripts	  for	  Emotion®	  can	  vary	  in	  length;	  typically	  they	  will	  range	  from	  10	  to	  40	  
double-­‐spaced	  manuscript	  pages.	  Manuscripts	  should	  be	  of	  sufficient	  length	  to	  ensure	  
theoretical	  and	  methodological	  competence.	  
Most	  of	  the	  articles	  published	  in	  Emotion	  will	  be	  reports	  of	  original	  research,	  but	  
other	  types	  of	  articles	  are	  acceptable.	  
Case	  studies	  from	  either	  a	  clinical	  setting	  or	  a	  laboratory	  will	  be	  considered	  if	  they	  
raise	  or	  illustrate	  important	  questions	  that	  go	  beyond	  the	  single	  case	  and	  have	  
heuristic	  value.	  
Articles	  that	  present	  or	  discuss	  theoretical	  formulations	  of	  emotion	  and	  related	  
affective	  phenomena	  that	  evaluate	  competing	  theoretical	  perspectives,	  or	  that	  offer	  
innovative	  commentary	  or	  analysis	  on	  timely	  topics	  of	  inquiry	  may	  also	  be	  accepted.	  
Comprehensive	  reviews	  of	  the	  empirical	  literature	  in	  an	  area	  of	  study	  are	  acceptable	  
if	  they	  contain	  a	  meta-­‐analysis	  and/or	  present	  novel	  theoretical	  or	  methodological	  
perspectives.	  
Comments	  on	  articles	  published	  in	  the	  journal	  will	  be	  considered.	  
To	  facilitate	  a	  more	  complete	  understanding	  of	  the	  reported	  results,	  submissions	  
based	  on	  empirical	  findings	  must	  report	  effect	  sizes	  and	  95%	  confidence	  intervals	  for	  
the	  primary	  findings	  in	  each	  study.	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Brief	  Reports	  Emotion	  also	  publishes	  brief	  reports.	  Manuscripts	  submitted	  as	  Brief	  Reports	  should	  
not	  exceed	  2,500	  words,	  exclusive	  of	  references	  and	  figure	  captions.	  There	  should	  be	  
no	  more	  than	  2	  figures	  or	  tables	  and	  no	  more	  than	  30	  references.	  
Manuscript	  Preparation	  
Prepare	  manuscripts	  according	  to	  the	  Publication	  Manual	  of	  the	  American	  Psychological	  Association	  (6th	  edition).	  Manuscripts	  may	  be	  copyedited	  for	  bias-­‐free	  
language	  (see	  Chapter	  3	  of	  the	  Publication	  Manual).	  
Review	  APA's	  Checklist	  for	  Manuscript	  Submission	  before	  submitting	  your	  article.	  
Double-­‐space	  all	  copy.	  Other	  formatting	  instructions,	  as	  well	  as	  instructions	  on	  
preparing	  tables,	  figures,	  references,	  metrics,	  and	  abstracts,	  appear	  in	  the	  Manual.	  
Below	  are	  additional	  instructions	  regarding	  the	  preparation	  of	  display	  equations,	  
computer	  code,	  and	  tables.	  
Display	  Equations	  
We	  strongly	  encourage	  you	  to	  use	  MathType	  (third-­‐party	  software)	  or	  Equation	  
Editor	  3.0	  (built	  into	  pre-­‐2007	  versions	  of	  Word)	  to	  construct	  your	  equations,	  rather	  
than	  the	  equation	  support	  that	  is	  built	  into	  Word	  2007	  and	  Word	  2010.	  Equations	  
composed	  with	  the	  built-­‐in	  Word	  2007/Word	  2010	  equation	  support	  are	  converted	  
to	  low-­‐resolution	  graphics	  when	  they	  enter	  the	  production	  process	  and	  must	  be	  
rekeyed	  by	  the	  typesetter,	  which	  may	  introduce	  errors.	  
To	  construct	  your	  equations	  with	  MathType	  or	  Equation	  Editor	  3.0:	  
Go	  to	  the	  Text	  section	  of	  the	  Insert	  tab	  and	  select	  Object.	  
Select	  MathType	  or	  Equation	  Editor	  3.0	  in	  the	  drop-­‐down	  menu.	  
If	  you	  have	  an	  equation	  that	  has	  already	  been	  produced	  using	  Microsoft	  Word	  2007	  
or	  2010	  and	  you	  have	  access	  to	  the	  full	  version	  of	  MathType	  6.5	  or	  later,	  you	  can	  
convert	  this	  equation	  to	  MathType	  by	  clicking	  on	  MathType	  Insert	  Equation.	  Copy	  the	  
equation	  from	  Microsoft	  Word	  and	  paste	  it	  into	  the	  MathType	  box.	  Verify	  that	  your	  
equation	  is	  correct,	  click	  File,	  and	  then	  click	  Update.	  Your	  equation	  has	  now	  been	  
inserted	  into	  your	  Word	  file	  as	  a	  MathType	  Equation.	  
Use	  Equation	  Editor	  3.0	  or	  MathType	  only	  for	  equations	  or	  for	  formulas	  that	  cannot	  
be	  produced	  as	  Word	  text	  using	  the	  Times	  or	  Symbol	  font.	  
Computer	  Code	  
Because	  altering	  computer	  code	  in	  any	  way	  (e.g.,	  indents,	  line	  spacing,	  line	  breaks,	  
page	  breaks)	  during	  the	  typesetting	  process	  could	  alter	  its	  meaning,	  we	  treat	  
computer	  code	  differently	  from	  the	  rest	  of	  your	  article	  in	  our	  production	  process.	  To	  
that	  end,	  we	  request	  separate	  files	  for	  computer	  code.	  
In	  Online	  Supplemental	  Material	  	  
We	  request	  that	  runnable	  source	  code	  be	  included	  as	  supplemental	  material	  to	  the	  
article.	  For	  more	  information,	  visit	  Supplementing	  Your	  Article	  With	  Online	  Material.	  
In	  the	  Text	  of	  the	  Article	  	  
If	  you	  would	  like	  to	  include	  code	  in	  the	  text	  of	  your	  published	  manuscript,	  please	  
submit	  a	  separate	  file	  with	  your	  code	  exactly	  as	  you	  want	  it	  to	  appear,	  using	  Courier	  
New	  font	  with	  a	  type	  size	  of	  8	  points.	  We	  will	  make	  an	  image	  of	  each	  segment	  of	  code	  
in	  your	  article	  that	  exceeds	  40	  characters	  in	  length.	  (Shorter	  snippets	  of	  code	  that	  
appear	  in	  text	  will	  be	  typeset	  in	  Courier	  New	  and	  run	  in	  with	  the	  rest	  of	  the	  text.)	  If	  
an	  appendix	  contains	  a	  mix	  of	  code	  and	  explanatory	  text,	  please	  submit	  a	  file	  that	  
contains	  the	  entire	  appendix,	  with	  the	  code	  keyed	  in	  8-­‐point	  Courier	  New.	  
Tables	  
Use	  Word's	  Insert	  Table	  function	  when	  you	  create	  tables.	  Using	  spaces	  or	  tabs	  in	  your	  
table	  will	  create	  problems	  when	  the	  table	  is	  typeset	  and	  may	  result	  in	  errors.	  
Submitting	  Supplemental	  Materials	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APA	  can	  place	  supplemental	  materials	  online,	  available	  via	  the	  published	  article	  in	  
the	  PsycARTICLES®	  database.	  Please	  see	  Supplementing	  Your	  Article	  With	  Online	  
Material	  for	  more	  details.	  
Abstract	  and	  Keywords	  
All	  manuscripts	  must	  include	  an	  abstract	  containing	  a	  maximum	  of	  250	  words	  typed	  
on	  a	  separate	  page.	  After	  the	  abstract,	  please	  supply	  up	  to	  five	  keywords	  or	  brief	  
phrases.	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  references	  in	  alphabetical	  order.	  Each	  listed	  reference	  should	  be	  cited	  in	  text,	  and	  
each	  text	  citation	  should	  be	  listed	  in	  the	  References	  section.	  
Examples	  of	  basic	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  binding	  and	  
sensory	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  temporal	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  temporal	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  identity	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  Bulletin,	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  in	  an	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  Book:	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  J.,	  &	  Sypher,	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  In	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  organizational	  communication:	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  and	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  of	  organizing	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  53–73).	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  Taylor	  &	  Francis.	  
Figures	  
Graphics	  files	  are	  welcome	  if	  supplied	  as	  Tiff	  or	  EPS	  files.	  Multipanel	  figures	  (i.e.,	  
figures	  with	  parts	  labeled	  a,	  b,	  c,	  d,	  etc.)	  should	  be	  assembled	  into	  one	  file.	  
The	  minimum	  line	  weight	  for	  line	  art	  is	  0.5	  point	  for	  optimal	  printing.	  
For	  more	  information	  about	  acceptable	  resolutions,	  fonts,	  sizing,	  and	  other	  figure	  
issues,	  please	  see	  the	  general	  guidelines.	  
When	  possible,	  please	  place	  symbol	  legends	  below	  the	  figure	  instead	  of	  to	  the	  side.	  
APA	  offers	  authors	  the	  option	  to	  publish	  their	  figures	  online	  in	  color	  without	  the	  costs	  
associated	  with	  print	  publication	  of	  color	  figures.	  
The	  same	  caption	  will	  appear	  on	  both	  the	  online	  (color)	  and	  print	  (black	  and	  white)	  
versions.	  To	  ensure	  that	  the	  figure	  can	  be	  understood	  in	  both	  formats,	  authors	  should	  
add	  alternative	  wording	  (e.g.,	  "the	  red	  (dark	  gray)	  bars	  represent")	  as	  needed.	  
For	  authors	  who	  prefer	  their	  figures	  to	  be	  published	  in	  color	  both	  in	  print	  and	  online,	  
original	  color	  figures	  can	  be	  printed	  in	  color	  at	  the	  editor's	  and	  publisher's	  discretion	  
provided	  the	  author	  agrees	  to	  pay:	  
$900	  for	  one	  figure	  
An	  additional	  $600	  for	  the	  second	  figure	  
An	  additional	  $450	  for	  each	  subsequent	  figure	  
Permissions	  
Authors	  of	  accepted	  papers	  must	  obtain	  and	  provide	  to	  the	  editor	  on	  final	  acceptance	  
all	  necessary	  permissions	  to	  reproduce	  in	  print	  and	  electronic	  form	  any	  copyrighted	  
work,	  including	  test	  materials	  (or	  portions	  thereof),	  photographs,	  and	  other	  graphic	  
images	  (including	  those	  used	  as	  stimuli	  in	  experiments).	  
On	  advice	  of	  counsel,	  APA	  may	  decline	  to	  publish	  any	  image	  whose	  copyright	  status	  is	  
unknown.	  
Download	  Permissions	  Alert	  Form	  (PDF,	  13KB)	  
Publication	  Policies	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APA	  policy	  prohibits	  an	  author	  from	  submitting	  the	  same	  manuscript	  for	  concurrent	  
consideration	  by	  two	  or	  more	  publications.	  
See	  also	  APA	  Journals®	  Internet	  Posting	  Guidelines.	  
APA	  requires	  authors	  to	  reveal	  any	  possible	  conflict	  of	  interest	  in	  the	  conduct	  and	  
reporting	  of	  research	  (e.g.,	  financial	  interests	  in	  a	  test	  or	  procedure,	  funding	  by	  
pharmaceutical	  companies	  for	  drug	  research).	  
Download	  Disclosure	  of	  Interests	  Form	  (PDF,	  38KB)	  
Authors	  of	  accepted	  manuscripts	  are	  required	  to	  transfer	  the	  copyright	  to	  APA.	  
For	  manuscripts	  not	  funded	  by	  the	  Wellcome	  Trust	  or	  the	  Research	  Councils	  UK	  	  
Publication	  Rights	  (Copyright	  Transfer)	  Form	  (PDF,	  83KB)	  
For	  manuscripts	  funded	  by	  the	  Wellcome	  Trust	  or	  the	  Research	  Councils	  UK	  	  
Wellcome	  Trust	  or	  Research	  Councils	  UK	  Publication	  Rights	  Form	  (PDF,	  34KB)	  
Ethical	  Principles	  
It	  is	  a	  violation	  of	  APA	  Ethical	  Principles	  to	  publish	  "as	  original	  data,	  data	  that	  have	  
been	  previously	  published"	  (Standard	  8.13).	  
In	  addition,	  APA	  Ethical	  Principles	  specify	  that	  "after	  research	  results	  are	  published,	  
psychologists	  do	  not	  withhold	  the	  data	  on	  which	  their	  conclusions	  are	  based	  from	  
other	  competent	  professionals	  who	  seek	  to	  verify	  the	  substantive	  claims	  through	  
reanalysis	  and	  who	  intend	  to	  use	  such	  data	  only	  for	  that	  purpose,	  provided	  that	  the	  
confidentiality	  of	  the	  participants	  can	  be	  protected	  and	  unless	  legal	  rights	  
concerning	  proprietary	  data	  preclude	  their	  release"	  (Standard	  8.14).	  
APA	  expects	  authors	  to	  adhere	  to	  these	  standards.	  Specifically,	  APA	  expects	  authors	  
to	  have	  their	  data	  available	  throughout	  the	  editorial	  review	  process	  and	  for	  at	  least	  5	  
years	  after	  the	  date	  of	  publication.	  
Authors	  are	  required	  to	  state	  in	  writing	  that	  they	  have	  complied	  with	  APA	  ethical	  
standards	  in	  the	  treatment	  of	  their	  sample,	  human	  or	  animal,	  or	  to	  describe	  the	  
details	  of	  treatment.	  
Download	  Certification	  of	  Compliance	  With	  APA	  Ethical	  Principles	  Form	  (PDF,	  26KB)	  
The	  APA	  Ethics	  Office	  provides	  the	  full	  Ethical	  Principles	  of	  Psychologists	  and	  Code	  of	  
Conduct	  electronically	  on	  its	  website	  in	  HTML,	  PDF,	  and	  Word	  format.	  You	  may	  also	  
request	  a	  copy	  by	  emailing	  or	  calling	  the	  APA	  Ethics	  Office	  (202-­‐336-­‐5930).	  You	  may	  
also	  read	  "Ethical	  Principles,"	  December	  1992,	  American	  Psychologist,	  Vol.	  47,	  pp.	  
1597–1611.	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Appendix K - Plan for Dissemination of Results 
 This paper will be submitted to Emotion for peer review and has been 
prepared accordingly. A copy of the report will also be sent to the two Children’s 
Centres that permitted recruitment via their baby groups and will be made 
available to staff and service users as the managers see fit. Finally, an 
information sheet will be prepared and made available to those participants who 
indicated a wish to receive such a document and provided the relevant contact 
details. 
 
